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RADIO TUBES 

FOR ALL NEW RECEIVERS 

EVER ABREAST OF THE RADIO TIMES 



£1>£BI> has achieved tremendous success 
with these NEW tubes. The reason 
is obvious— QUALITY 






247 




New power 


amplifier Pentode, 


for 


use in the 


output stage of 


AC 


receivers. 







Here They Arc! 



No. 235 

New screen grid tube— designed to reduce 
cross modulation and similar distortion. 

No. 551 

New screen grid tube — designed for same 
purpose as type 2)5, although having 
slightly different characteristics. 

No. 230 

New general purpose tube, operating eco* 
nomically at 2 \olts, giving unusual service 
though using very little power. 

No. 231 

New amplifier using 2 volts and extremely 
low current consumption in same group as 
types 2)0 and 232. 

No. 232 

New screen grid tube — for use *s radio 
frequency amplifier, operating at 2 volts. 

No. 233 

New power amplifier in the Pentode group, 
operating on 2 volts with low current ton- 
sumption. 

No. 236 

New screen grid tube used mainly as R.F. 
amplifier or detector in automobile sets. 
In same group as type 237 and 238. Also 
for use in D.C. sets. 

No. 237 

New general purpose tube — especially 
adapted to automobile use. Can be used 
either as a detector or amplifier. Also for 
use in D.C. sets. 

No. 238 

New power amplifier Pentode for use in 
automobile receivers designed for it. Gives 
unusual volume for small input signal 
strength. 

No. S 84 

Developed expressly for replacement of 
type C 484 in Span on sets. Somewhat 
similar in characteristics to the type 227. 

No. S 82 B 

Developed expressly for replacement of the 
the C 183 in Sparton sets, possessing all 
peculiar characteristics necessary for this 
purpose. 

No. S 83 

Developed expressly for replacement of 
the C 18) in Sparton sets, possession all 
the peculiar characteristics necessary for 
this purpose. 



£r*BEfc> Quality is Making History Today. Write for Complete Details. 



Still another addition to a big family. $P>& B t> FOTO-LECTRIC TUBKS. 
Standard gas-filled type, red sensitive, caesium on caesium-oxide silver-oxide. 
Six months guarantee against defects. Write for Foto-Lkctric folder. 







f~CABLE RADIO TUBE CORPORATION 



'WmW*" RCA 

230-240 NORTH 9th STREET, BROOKLYN, NEW YORK 
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Important and far-reach- 
ing developments in Radio 
create sudden de- 
mand for specially 
equipped and spe- 
cially trained Radio 
Service Men. 




MANY skilled Radio Service Men are needed now to service 
all-electric sets. By becoming a certified K. T. A. Service 
Man, you can make big money, full time or spare time, and 
ht yourself tor the big-pay opportunities ihat Radio offers. 
We will quickly give you the training you need to quality as a 
Radio Service Man , . . certify you . . . furnish you with a mar- 
velous Radio Set Analyzer. This wonder instrument, together with 
our training, will enable you to compete successfully with experts 
who have been in the radio business for years. With its help you 
can quickly diagnose any ailing Radio set. The training we give 
you will enable you to make necessary analysis and repair*. 
Serving as a "radio doctor" with this Radio Set Analvzer is but one 
of the many easy ways by which we help you make* money out of 
Radio. Wiring rooms for Radio, installing and servicing sets for 
dealers, building and installing automobile Radio sets, constructing 
and installing short wave receivers . . , those arc a few of the other 
ways in which our members are cashing in on Radio. 
As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio Engineers. Upon completion of the 
training, they will advise you personally on any problems which arise 
in your work. The Association will help you make money in >our 
spare time, increase your pay, nr start you in business. The easiest, 
quickest, best -paying way for yon to get into Radio is by joining 
the Radio Training Association. 



This nma/iugr Koiliu Sei Analyzer plus ihc 
instructions «iven you by the Association will 
transform you into an expert quickly. With 
it, yon can locate troubles in all t>pes of sets, 
teat circuits. mea«urc rcsi*tance and condense** 
capacities, detect defective tul>es. Knowing 
how to make repairs is easy; knowing what 
the troiiHe is requires expert knowledge and 
a kadio Set Analyzer. With this Radio Set 
Analyzer, you will t>e" able to give extxrt serv- 
ice and muke l>i« money. Possessing this 
set analyzer and knowing how to use it will 
hv but one (if the lienetits that will 1* yours 
as a member of the K. J'. A. 



Write for No -Cost Membership Plan 



We have worked out a plan whereby a membership enrollment need 
not cost you a ecnt. Our thorough training and the valuable Radio 
set analyzer can he yours. Write at once and find out how easily 
both of these can he earned. 

Now is the time to prepare to be a Radio Scrsice Man. Greater 
opportunities are opening up right along. For the sake oi extra 
money in your spare time, higger pay. a business ot your own, a 
position with a future, get in toueh with the Radio Training Associa- 
tion of America now. 

Send tor this No-Cost Membership plan and Free Radio Handbook 
that will open your eyes as to what Radio has in store for the ambi- 
tious man. Don't wait. Do it now. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-2 4513 Rave nswood Ave. Chcago, III. 



Fill Out and Mail Today' 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dopt. RCA-2, 4513 Ravenswood Ave.. Chicago. III. 

Gentlemen : Send me details oi your No- Cost 
Membership Em^Dwynx Plan and information on 
how to learn t^ niM^Veal mone\ in radio quick. 

Ma 9 c 

Name . . .J^ v ?-#*. . . . Af. A 



Address 



Citv 



..^gSgitQ. , fr . ... . 

— 
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Radio Service ami the Electric Code (Part I) 

Hy It us Jucohson <ind David Cohen -IT2 

Short-Checkers and Prcheaters (Part I) 

Hy .7 esse Tillelt 471 

The Service Man's Forum 47<i 

Improving Operation By B. T. Stubbs 4T<» 

Operating Notes By Bertram M. Freed 1-7 T 
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In Forthcoming Issues 



PERMEABILITY RECORDINCJ. A new method of record- 
ing sound on a moving iron wire. External magnetic varia- 
tions, and the element of time, do not enter into the 
permanence of the recording. 



SCBAQt KOCS SOCND. A description of recently completed 
development work on d\ mimic speaker-mikes especially de- 
signed for under-water operation between submarines in 
distress and rescue ships atwue. 



EEECTR.OEYTIC VARIABLE CONDENSERS. Complete 
details tor making capacity variable up to about 1 micro- 
farads. Cscfnl tor determining by substitution the capacity 
requirements of circuits. 



RADIO FREQCENCY (OIL DESIGN. The second portion 
of a discussion on R.F. inductances. This article on U.F. 
coil primary design is a companion to the previous one on 
secondary coil considerations. 
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date; Its subscription price is $2.5u per year. (In Canada and foreign countries, 
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H. C. LEWIS. PRESIDENT 

Radio Division, COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 22-8 H Chicago, III. 

Semi me your I tip I'ree Radio ant I Television Book, and tell me 
how I i«m i can make a success in Radio. 



Same . . 
Address 
City ... 



. State 
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Partial Contents of Manual Volume No. 2 

A step-Uy-step analysis in servicing a receiver which f«il«nlirs ii 
destcu every ixissiMe comhinaton of modern radio practii-i : it t« fully 
illuM rated ami thuroiinhly explain^!. It is the Kreate-t Contribution 
to i he radio service field. 

Chart showing the rim-ration nf all types of vacuum tithe*, whether 
new. old nr ohsoh-tr. An exclusive resume of the n*e« of tin- Pentode 
and VariaMe Ma Tubes and their characteristics. 

Complete discussion of the superheterodyne and its inherent peculiarities. 
Also a special chapter on tools used on" 5tipcrhetcr<id\iir circuits. 

Schematic diagrams and circuits complete with color endings. 

Important chapters on commercial aircraft radio equipment ; new data 
On commercial short wave receivers and converters. 

Servicing and installation of puhlic address systems and talking: 
machine equipment. 

Standardized color codings for resistors. 

Oneratinti of old ami new tectum equipment; tube voltmeters, output 
meters, oscillators and aligning tools. 

A full section on Midfeet radios their design, circuits and types. How 
to service them most economically. 

Hundreds of schematic diagrams of older radio receivers which have 
never lieeu published. 

Tilank pages for recording notes, diagrams and sketches; these pages 
are transferable to any part of the 1*>ok. 



Get Supplements 

FREE 

with the 



NEW MANUAL 

Vol. No. 2 



After man}* months of extremely careful preparation 
by a large staff of editors and draftsmen, the New 1932 
OFFICIAL RADIO SERVICE MANTAL, Volume No. 2, 
has been completed, and copies are ready for distribution. 

There is so much new material in this Manual that a 
Service Man or dealer would be lost without it when 
called to service a set. Information about new models 
which are on the market only a few weeks are contained 
in this book. The 1932 Manual makes the service kit 
complete. Every radio man should be equipped with this 
volume. Send for yours today! 

The 1932 Manual contains a Full Radio Service Guide 
and a Most Complete Directory of all 1931-1932 Radio 
Receivers as well as models of older design. 

THERE IS NOT A SINGLE DIAGRAM IN THE 
NEW MANUAL, VOLUME 2, WHICH HAS 
APPEARED IN THE FIRST VOLUME. 

Complete Directory of All 1931 - 1932 Receivers, 

Full Radio Service Guide. 

For Radio Service Men, Jobbers, Dealers. Manufac- 
turers and Set Builders. 

Over 1,000 Pages (Including Supplements) 

Over 2,000 Diagrams, Charts and Illus- 
trations 

Flexible, Looseleaf Binder, 9 x 12 inches 



Mail Coupon Today! 



("• tirmn page for free questions ami answer* 



i 

gernsback publications. inc. rc-2 i 

96-98 Park Place. New York. N. Y. ■ 

I I 

I I enclose herewith remittance of $~>.00. (check or | 

■ money order i>rcti'rrr<h for which you arc to send i 
\ me the NKW 10:51! OPPIiMAI. UAMO SKKVIf'K 

MAM \l, l umterxtiind that only New material 

1 will hp Iii«|imU'<I in tin- Manual ami Sii|i|i lenient* 1 

I will Uv inalUtl FRKK i»ery M days. ■ 

I I 

I I 

I Name , I 

I I 

■ i i i „ . 1 

■ • VW ' I 
I I 

■ • " 1 1 v State ■ 

I I 
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get c£epe*tt£aj&€& 9 zovuu& tAe, wm£*£ zeceptcorv witA, 

SCQ_TT_ ALL-W AVE R ECEIVERS 

mm 



Darkened areas show the 
forcigncountricsin which 
Scott AH' Wave Receivers 
are depended on for radio 
contact with the rest of the 
world. 




Not only in America, ia the 
Scott All-Wave supplying an entirely new 
concept of radio performance. In other lands too— 
in difficult spots, this receiver is doing equally sen- 
sational work. For instance, atmospheric conditions 
are so bad in the Canary Islands that reception there 
has always been considered almost impossible. Scott 
All-Wave Receivers located in the Canary Islands, 
bring in stations 9,000 and 10,000 miles away with 
goodclarity and volume. But it is the underlying rea- 
son for such amazing |>erformance that interests you! 

The Scott All-Wave Receiver is so powerful and bo sen- 
sitive, that when operated with the volume turned way down 
below the noise level, there is still more than enough sen- 
sitivity to give ample loud speaker reproduction of signals 
originating: 9,000 and 10,000 miles away. This is one of the 
main reasons why Scott All- Wave Receivers are being used 
with complete success in 63 foreign countries today— why 
Scott owners in this country can tune 'round the world with their 
receivers whenever they choose- and why YOU will wantaScott! 

What is the Difforoiice that makes the 
S««ott AH- Wave so iuut*Ii Hetti'r? 

The Scott A II- Wave is not a factory product. It is built in the 
laboratory by experts and to laboratory exactness. Physical mea- 
surements are by the micrometer — electrical measurements arc 
computed to the smallest fractions each nut and bolt, each wire, 
and each operation, no matter how small, is performed by a man 
with a thorough technical understanding of radio. 

The result is a precision-built receiver capable of doing things 
that f actory-bu i It receivers can never hope to do. The resu 1 1 is sen- 
sitivity so great that Chicago owners can listen to G6SW. Chelms- 
ford. England; 12R0. Rome; VK3ME, Sydney: HRB, Honduras; 
an<l many others any day they choose. The result is also perfect 
10 Kilocycle selectivity. No ' crosstalk." And the resulting tone 
is nothing short of downright realism- full, round and natural. 



Tlrete Foreign Countries 
Now Served Uy SCOTT 
ALL- WAVE RECEIVERS 

1. ALASKA 

2. ARGENTINE 

3. tlAKUADOs 

4. BELCH M 

5. BERMUDA 

6. 11KAZIL 

7. BRITISH GUIANA 
». BRITISH OCLAN1 \ 

CANADA 
l«. CANAL ZONE 

11. Canary islands 

12. chile 
n. CHINA 

14. COLOMBIA 

15. COSTA K1CA 

16. CUBA 

17. CZECHOSLOVAKIA 

18. DOMINICAN H£l*URt.lC 

19. ECUADOR 

20. EGYPT 

21. ENGLAND 

22. HNLaND 
2.*. FRANCE 

24. FRENCH W EST AFRICA 
2*. FRENCH WEST INDIES 

26. GERMANY 

27. GU I KCF. 

2». GUATEMALA 

*>. HAITI 

30. HAW Ml 

SI. HONDURAS 

XI. INDIA 

.U. IT \LY 

M. JAMAICA 

35. JAl»AN 

,U. MALTA 

57. MEXICO 

3S. NETHERLANDS 

39. NET HER LAND 

EAST INDIES 

40. NETHER L\ND 

WKS I INDIES 

41. NEW ZEALAND 

42. NICARAGUA 

43. NORTH AFRICA 



Sturdy Can*fru«*tion I'roterts 
Precision Adjustments 

The precision work, which drives the Scott A 11- Wave its suprem- 
acy is assured constancy by the heavy steel chassis — riicid as 
a bridge, and chromium plated to protect it from deterioration. 
The All-Wave chassis is so sturdily built that it is uncondi- 
tionally guaranteed for five full years. Any part proving de- 
fective within that time will be replaced freeof charge. 

44. NORWAY 

45. PANAMA 

46. PERU 

47. PHILIPPINE ISLANDS 

48. POLAND 

4*. por ro rico 

POR 1 ITGAL 
51. SA1 V \DOK 
51. SAMOA ISLANDS 
M. SCOl LAND 

54. SI A M 

55. SOUTHERN RODES1A 

56. SPAIN 

57. S\VI'l Z.ERl.AND 

58. TRINIDAD 
89. UNION SOUTH AFRICA 

60. URl'd'AY 

61. venezuela 
6». Wales 

63 \UGOSL\Vl\ 



Write for 
Full Details 

Surely, a 16-660 meter receiver 
that will satisfy the exacting re- 
qu i remen ts of 63 d i rteren t foreign 
countries, will suit your needs 
better than any other. Surely, a 
receiver that is tested on recep- 
tion from London and Rome be- 
fore shipping is the receiver you 
would rather own. Mail coupon 
today for full particulars of the 
Scott All-Wave Receiver. (Name 
and address of Scott owner in any 
foreign country, sent on retfuest). 



CLIPi 



The E. H. SCOTT RADIO LABORATORIES, Inc. 

FORMERLY SCOTT TRANSFORMER CO. 

4450 Ravens wood Avenue Dept. C 2 Chicago, Illinois 



| The E. H. Scott Radio Laboratories, Inc. 

i H50 Ravens wood Ave.. Dept. C-2 
J Chicago, Illinois 

Send me full details of the Scott All-Wave, 15-550 
| meter superheterodyne. 

| Check here if Set Builder □ Dealer □ Radio DXer □ 

J Name 

| Street 



I 



Town State. 
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I^Jlf* A Powerful 

^3!5o New 11 Tube 

- SuperHeterodyne 



Easy 
Ter 



ws 



Pay as you Play . 
Mtd-west! Terms as low as 



Your 



$5.00 Down 




Price/ 



uto- 



Contr 



With Specially 
Marched Larqe 
DYNAMIC SPEAKER 



Deal Direct with Big 
Mid-West Factory 

— Save Middlemen's Profits 

Never U-forc in the history of radio 
has sncli a powerful set 1>ecn offered 
at Mid- West's amazing low price. 
])eal direct with the big MID-WEST 



Heard 

RADIO- FANS! Just what you've 1>ecn looking for! A power, 
ful, new 11 -tube radio at an unbelievable low price. And what 
a radio' Two Push-pull pentode power output tnlies with twice 
the power and four times the sensitivity of ordinary 45 s— and three 
Multi-Mu tubes, topcther with a —24 first detector, gives you MA 
SCREKK GKIHS. These six screen grids, together with the —27 oscil- 
lator, second detector first A.F.. and automatic volume control—the —80 
tubes-gives a total of H.EVKff TUBES, with reception equal to f.fteen 
ordinary tiilm-in a perfectly balanced, non-oscillating, non- radiating, super- 
heterodyne TEN -TV NED circuit with real Automatic I olumc Control that 
holds those powerful locals down to the same volume as the distant stations 
and counteracts that annoying fading on weak stations. 

The use of a liand-pass or preselector stage, together with Multi-Mu tubes, 
makes this radio actually surpass 10 K.C. selectivity. Absolutely eliminates 
those noisy singing "birdies" and annoying cross 
talks. You'll l»c positively amazed and delighted 
when you see this sensational new set. hear the 
beautiful mellow, cathedral tone know what it means 
to have that pin-dot selectivity and unequaled 
sensitivity. 

V.c convinced — TRY IT 30 DAYS FREE. Bon B t 
send a penny. Mail coupon right now for amaz- 
ing FREE trial offer and complete details. You'll 
be surprised. 



TliRMS 

low 



as 



as 



$5.00 

DOWN 



Complete Line of 
Consoles 

Rush the coupon for Me. beautiful 
eataloc that Illustrates the comphte 
line of MID-WEST console cabinet*. 
All new, all (lltTerenl. all prheil to 
save you 30 '} to W/r. You'll »u*p 
w ith admiral hm when you set ihc 
vast selection of beauty, style and 
crare that is crafted Into every Mlll- 
WKST Console. The catalog is KKKK 
— It doesn't cost you a penny I Hush 
the coupoiv— NOW 



factory. Sav 
Your outfit will 
[lacked, rigidly 
thing in place 
No assembling! 



the jollier's profit, 
reach you splendidly 
tested with every - 
ready to plug in. 
Entertain yourself 
for 30 days absolutely 1'REK — then 
decide. Save up to 50 i>cr cent in 
buying direct from factory- insure 
satisfaction— deal direct with the 
world's veteran radio builders — 
MIDWEST. And don't forget— 
every MID-WEST outfit is backed 
by an absolute guarantee of satis- 
faction. You take no risk. 



CORP. 

EST. 1919 



Big Pay for USER AGENTS 

If you arc interested in making TUG MONEY in 
spare time for just showing your MID- WEST 
Radio to friends and neighhors. then check 
the coupon ami mail it immediately 
for com plet e details. Special 
guarantee and EREG trial 
offer eliminates all 
risk. Your big 
opportunity 
— Hurry 




\ 



MID-WEST RADIO 

DEPT. 35 CINCINNATI OHIO 



\ 



GO** 

ilr 



to v ^ *° 



**** 



February, 1932 



RADIO-CRAFT 



45S 



The PILOT Short Wave Converter 

Adds These 5 Interesting Wave Bands 
to Your Present Broadcast Receiver 



The 1932 SUPER- WASP— i he Inu-M model of the inu-i national!* famous 
receiver for short wave ami hrnadast reception. On the short wave* 
it U n doub'e Miperhetenulvne of eleven tnl»es. working on two inter- 
mediate fluencies : 5tt kc. and 1/5 kc. Has full throated dynamic 
speaker. Bring* in the foreign <t::tious with uubehevable volume. 



SHORT WAVE 
and 

BROADCAST 
SETS 



PILOT RADIO AND TUBE CORPORATION, LAWRENCE, MASS. 

□ Please send me full technical 'Mont" mi the new Pilot Short Wave Converter and the new complete 
Super- Wasp. Pre*. «<» obligation <m my part. 

□ Please send me a free sample copy of Bad to Design. 

□ Enclosed is 5Uc. Knter my {subscription to Kadio Design f<ir one year. 
Street and Number 

State KC 




Band One: 
10 to 19 Meters 

Alive during morning 
hours with American 
ami foreign radio tele- 
phone and short wave 
relay broadcasting sta- 
tions. It's great sport 
to hear London. Berlin 
and Buenos Aires talk- 
nig to New York; Of 
Eindhoven (Holland) 
conversing with Sour* 
bay a (Dutch East In- 
dies). 



Band Two: 
19 to 35 Meters 

After lunch, skip up to 
band two and hear 
Chelmsford. England; 
Poiutoise, Prance; or 
K o n i g swnsterhausen 
Cerniany. Also ship to- 
Shore radio - telephones, 
ami American and Ca- 
ll a d i a n broadcasters. 
Home may he on with 
an opera, oi Mexico 
City with a news re 
port. 



Band Three: 
35 to 65 Meters 

Alwavs a source of 
thrills. Downs of North 
American, C" e n I r a 1 
American and South 
American broadcasters, 
easily heard during the 
early evening. Enter- 
tain" your guests with 
music from Costa Rica 
and ( oloinbia. from 
California and Canada. 



Band Four: 
65 to 110 Meters 

Aeiually hundreds of 
amateur phone stations, 
all over the country, 
operate in this band. 
Vou can listen to them 
for hours. Also airport 
and airplane stations, 
which are heard at all 
hours of the day and 
night. 



Name 
City . 




Band Five: 
110-200 Meters 

Nothing is more thrill- 
ing than to hear the 
police radio stations di- 
recting "'cruiser" cars 
to scenes of crimes or 
accidents. You live with 
the news while it is 
happening! Experimen- 
tal television stations 
are also in this band. 



www.americanradiohistorv.com 



456 



RADIO-CRAFT 



February, 1932 



ower 




insures 

World 'Wide Performance* 

15 TO 550 METERS-NO PLUG-IN COILS 



THE phenomenal ability of Lincoln DcLnxe receivers 
to rcecive stations from every corner of the globe 
is largely due to Lincoln Supcr-I'owcr* The tre- 
mendous gain of Lincoln's highly efficient circuit 
opens a new field for the radio listener. National 
and international programs, fascinating foreign broad- 
easts, short-waves, air-mail, trans- \t hint ic phone, — these 
and many other features are available to the Lincoln 
owner. 

From 15 to 550 Meiers at the Touch ol a Switch 

One of the outstanding advances iu radio design of recent 
years is the elimination of plug-in coils for short-wave 
reception. Having designed the DcLuxc to tune from 15 to 
550 meters, Lincoln engineers perfected an extremely 
efficient and ingenious design whereby a small no-eapaeity 
selector switch makes the contacts formerly made by the 
coil prong and socket contact. A Lincoln owner may change 
from broadcast to any one of four short-wave bands by 
merely turning the selector switch. 

A New Conception ol Short-Wave Reception 
The application of Lincoln's mighty power to the recep- 
tion of short-waves produces tridy amazing results. Sta- 
tions half-way around the world come in with clock like 
regularity* Lincoln enthusiasts in the central states have 



repeatedly reported broadcast reception of many trans- 
Pacific stations* The tremendous amplification of the 
highly engineered Lincoln circuit is always perfectly con- 
trolled in a channel less than 10 K.C. wide. A letter from 
Alaska reports reception of Mexico, Nebraska and Van- 
couver, It. C, all three stations 5 K.C. apart! 

Full, Rich, Life-Like Lincoln Tone 
Lincoln tone is a revelation of purity and fidelity* Lincoln 
experts have designed an audio system that, with either 
radio or phonograph pick-up input, delivers tone of 
astonishing richness and realism. Artificial tone com- 
pensators or control devices are not required to bring out 
the natural vivid tone of the living artist* 
DeLuxe DC-SW-10, Battery Model, Is Extremely Efficient 
The Lincoln DcLuxc DC-SW-10 is the battery model 
version of the famous DcLuxc SW-32 described above. 
Taking advantage of the new low drain 2 volt tubes, the 
DC-SW-10, when operated from an adequate battery 
source, provides exceptionally quiet, crystal clear recep- 
tion of both broadcast ami short-waves. This model, 
although intended for rural or imclcctrified areas, is 
finding increasing favor in congested city communities 
because of its absolute freedom from line noise and clear 
life-like tone quality. 



(A 
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'Wand Mail NOW! 



LINCOLN 

DE LUXE - SW-32 



LINCOLN RADIO CORPORATION 

Dept. RC-2, 329 S. Wood St., CHICAGO, ILL. 

Please send descriptive literature to NAME._ 

ADDRESS CITY STATE 
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" Takes the Resistance Out of Radio " 

Editorial Offices, 96-98 Park Place, New York, N. Y. 



THE NEW TUBES 



By HUGO GERNSBACK 



IN those experiments of the vintage nf 1919 hi advance 
of the broadcast era starting in 1921, the trials and tribu- 
lations that were had with the old tubes will be recalled. 
We started nut originally with the I)e Forest **.Vud.on" 
which, in some respects, was not much better than a crystal, 
and in others, somewhat worst*. Then we graduated to the 
VT-2*s, the War tubes, which were considerably better but still 
left much to be desired. For one thing, the current consump- 
tion of these tubes was really terrific— each consumed 2 
amperes. Today, this power consumption causes us to shudder. 

Later on, we graduated to low-current consumption tubes, 
such as the WD-12V and 199*s, which represented a great step 
forward. They were very good tidies, all of them being used 
for many purposes snrh as detectors, K.F. and A.F. ampli- 
fiers, and oscillators. 

The last decade has seen revolutionary changes in tube con- 
struction, and it is now literally true that tuhes arc made for 
practically every purpose that one can think of — and the end 
is by no means in sight. Refinements are being announced 
almost daily, and it seems certain that during the next ten 
years we will have at least ten times as many new tubes as 
we have had during the past ten years, with characteristics 
that we cannot even foresee today. 

The sensitivity of new tubes seems to increase with every 
announcement, and at a rate undreamed of even five years ago. 
It is literally true that our four-tube sets of today are more 
sensitive than the ten-tube sets of five years ago. This, of 
course, is mainly due to the high sensitivity of present-day 
tubes and to the greater power of our broadcast stations. 

Of the new tuhes announced in this issue of It a i> id-Craft, 
we have first, the U.K. Variable-Mil Pentode, type '39. While 
this tube is properly an automotive variable-nni pentode, it 
can be used for many other purposes besides automobile work. 

This tube may replace the "M> type which, as is well known, 
is a screen-grid tube; the substitution can be made without 
altering the socket connections. The only changes necessary 
are the replacement of the volume control (the siste depending 
upon the type used) and the increasing of the screen-grid 
potential to about 100 volts. In addition, the new tube will also 
increase the sensitivity of the receiver without changing the 
number of tubes, which, of course, is a valuable feature in 
automobile radios. It wilt also reduce interference from nearby 
stations, as well as from the ignition system of the car. 
Furthermore, it will allow better control of volume than the '315. 

For the experimenter, this tube should be especially valuable, 
as there are many receivers at the present time, particularly 
those of an experimental nature, that may be changed to use 
this tube. 

Service Men may increase their incomes by displaying these 
new tubes to prospective customers, and showing them how 
their sets can be made vastly better by the addition of these 
tubes; the installation of the new volume control which this 



tube necessitates will also mean some extra money. 

The "triple-twin'* type 295 is fine of the tubes which 1 have 
foreshadowed in several of my editorials, the idea being to 
have several tubes combine* 1 into one; this is exactly what the 
295 type does, since it combines, essentially, a type '27 anil 
a type *45 in a single bulb. The internal connections are such 
that it can only be used as a direct-coupled stage. The socket 
connections are described in this issue of Kaimo-Craft, and 
are interesting from a number of viewpoints. 

The tube is chiefly important because the amount of ampli- 
fication that can be secured from it is greater than if a single 
*27 and a '15 are used separately. This immediately suggests a 
tremendous new use in midget and semi-portable receivers; in 
fact, in any set where space is at a premium. The idea of 
using two tubes with a single base which results in a saving of 
space, is a highly attractive one to set manufacturers and 
experimenters, and it is certain that the new 295 tube will 
become very popular in view of these advantages. 

Then also, in changing the wiring of present-day receivers 
to incorporate this new tube, the operating costs are reduced 
at once; we have, on the other hand, increased fidelity and 
volume, as well as increased over-all simplicity. 

While it is true that it is necessary to make some changes 
in ]> resent -day receivers to incorpi »ratc the 293 tube, the 
changes are not difficult. The entire audio-frequency end of 
the receiver is to be removed, and the new tube can then be 
installed without undue trouble. Kadio-Craft, in forthcoming 
issues, will particularly dwell on these points; and; of course, 
this tube will be especially attractive to experimenters who 
wish to build single-tube sets that operate loud-speakers- a 
thing that was possible only theoretically heretofore, but should 
now become a reality. In the next issue of Kaiuo-C'raft, such 
a receiver will be presented to our readers. 

Of course, this tube is only the forerunner of others. It 
is only one of the many new twin tubes of this kind that will 
make their appearance. 

Then, it should always be remembered that whenever a new 
tube is announced, it takes time before engineers work out 
the best characteristics and operating points; also, as a rule, 
new equipment and other refinements are required in order 
to obtain the highest efficiency from it. 

An example of what I have in mind might better he cited: 
when the screen-grid tube made its first appearance, no one 
knew exactly what to do with it. It t<Nik almost a year before 
the introduction of new circuits that proved the tremendous 
superiority of this tube over the three-element tube, and not 
until then was it universally adopted. This is true of all tidies. 
It takes time to digest their characteristics ami translate them 
into practice. 

In the meanwhile, a new haven has been opened to tube 
enthusiasts, and we shall be glad to hear from those who try, 
and discover, new uses for the new tubes. 
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Fin. A 

The R.F. variable-tun pentode. 



IN lhie with the increasing 
demands of the public for 
tubes capable of producing 
large outputs with smalt signal 
inputs, no distortion, case of Con- 
trolling volume ami economical opera- 
tion, tube manufacturers have recently 
announced a new K.F. pentode with a variable- 
inn characteristic, known as the This tube has 
been primarily designed to meet the requirements 
of automobile and IXC. line-operate*! receivers where power supply 
is limited to W) or 1:15 volts. It may be used in conjunction with 
its older brothers the ? :I7, and *:J8 without any change in cir- 
cuft constants. 

Operation of four-element tubes is somewhat critieiU in view of 
the erratic shape of the plate voltage — plate current: characteristic 
at the low values of plate voltage. For comparison! the plate 
voltage — plate current curve of a *:U\ is shown in Fiji. I, and above 
it, the curve of the new '30. The '3li curve has a large dip with 
p. bout 50 volts on the plate due to the effects of secondary emission, 
which is obviated in the M9 by the insertion of the fifth dement— 
the suppressor grid. This grid, as in other pentodes, is interposed 
between the plate and the screen-grid in order to straighten out 
the "bump'* in the curve. Let us see how this is accomplished. 

An electron, upon leaving the filament, is attracted to the posi- 
tively charged plate. l-pon reaching it, its velocity is so great 
that if: dislodges electrons from the plate. These electrons are 
known as secondary electrons, which find themselves between two 
attractive forces, one due to the positive plate potential, and the 
other due to the positive screen-grid potential. If the plate 
potential is low, the secondary electrons will he attracted to the 
screen- grid, which means that the net flow of electrons fo the plate 
is diminished, lowering the plate current. This is the reason for 
the clip in the curve of the screen-grid tube* 



New Tubes 



The " '39," a variable-mu R.F. pentode addition 
to the tube line. Every radio man should learn 
its characteristics. The author completely de- 
scribes this newest vacuum-tube advancement. 



By LOUIS 
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2 0 
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Fi*. 1 

The full-Une curves correspond to the ordinate* on the right, while 
dot dash cunts correspond to the ordinate* on the left. 
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The Pentode 
Element 

Now if another 
grid be interposed 
between the plate 
and the screen -grid, 
and connected to the 
filament, the plate is 
offering the greatest 
attractive force, re- 
sulting in the sec- 
ondary electrons be- 
ing attracted to the 
plate, eliminating 
the undesirable dip 
in the curve. Thus 
t he resulting tube, a 
pentode, has the 



R F PENTODE 

""•39 "r 




SCREEN-GPlC 

. P*R. DETECTOR 

LZ '36 



85 Miu i - y l 



**fg*T.. 



Cl' 



50.000 OHMS 



Fit. 4 

Schematic diagram of a three-tube receiver using the ncio '39, a *36 and a '38, which is suitable 
for automotive work. Observe the position of the volume control. 



smooth curve shown in the figure. During the time that a signal 
is impressed on the grid, the plate voltage fluctuates between wide 
limits, and if the curve has a clip, distortion is hound to result. 
The addition of the fifth element in a tube used for R.F. ampliti- 
eatfon results in a greater voltage Output than could be secured 
without the use of this element. 

Variable-nm t.ni>es have l>cen in use tor quite some time and 
their features are well understood by the Service Man. To appre- 
ciate the characteristics of the let us first examine the grid 
voltage — plate current curve illustrated in Tig. 1, which is accom- 
panied by the curve of the 'IMI for comparison. 

Note first, that for 

small grid biases the 

plate current is 
greater in the U M) 
than in the :Hi, and 
furthermore the 
plate-current varia- 
tion, for a given 
grid - voltage swing 
is also greater in the 
'■Tfl than in the "M. 
This means that the 
mutual conductance 
of the new tube is 
greater than that of 
the \*<>. For large 
biases, rite blocks 
(Con tinned on 
page 486) 



TONE CONTROL 
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Announcing the new triple-twin "two - in - one" 
power tube — constituting a two stage direct- 
coupled A.F. amplifier. Data in this and subse- 
quent issues reveal its characteristics and uses. 



MARTIN 



IT is customary practice to consider the efficiency of an output 
tube as the ratio of A.C. power to D.C. plate dissipation. For 
a given power output, when the input sijrn.il is eon lined to 
the negative portion of the grid voltage— plate current char- 
acteristic due to grid-current limitation, the anode voltage to pro- 
duce this output must he high to draw the electrons through the 
negative held produced hy the heavily-hiascd grid. When using 
a aero grid-bias and allowing the signal to swing equally into the 
positive and ncgatiw: regions, the same powei output is obtained 
at greatly reduced plate voltage. 

In actual trio<ie operation, the efficiency is lowered nv the neces- 
sity of operating into a load about twice the tube's internal 
impedance. The "triple-twin" illustrated in Fig. A, however, oper- 



A.F. INPUT 



■'CI 



"295" REPRODUCE* 
OUTPUT TUBE ^ 



^2 



LI 




C G 



Fig. 1, left. Diagram of a di reef -con pled amplifier using the triple twin. 
Fig. 2, right. The enitix'itlent of the diagram in Fi<j. 1. 

ates into an output load nearly equal to its own impedance (which 
represents an ideally loaded generator). 

In pentode operation, a positive auxiliary (suppressor) grid 
reduces the space-charge effect, thus improving the efficiency, as 
compared to a triode. Mowe\cr, the auxiliary grid consumes energy, 
and a "cathode grid** is neee.ssary to reduce eccentric characteristic 
curvature caused by primary ami secondary plate electrons. To 
overcome the shielding effect of this hitter grid, a higher plate 
potent,. <l is necessary. Further re«luetiou of efficiency is caused 
by the necessity of operating into a load approximately one-fifth 
of the tube's internal impedance. 

In analyzing the efficiency of an amplifier, the ratio of power 
output to the combined !>.('. plate-dissipation of the component 
tubes must be considered. Therefore, if the sensitivity of one 
tube is high enough to eliminate a stage or stages, the effective 
efficiency becomes greater. 

Fundamental Circuit 

The triple- twin, * 4, 29.V* and its associated circuit permits positive 
grid swings and utilizes self-vompensntion for the flow of grid 
current. Tins tube contains two sets of three elements; the first 
set handles the input, and the second* the output. The input section 
employs an indirectly-heated cathode in order to electrically isolate 




Fig. A 

The acre triple-twin. 



itself from its heater and the 
output lilament. Tins cathode is 
iuteiualb connected to the output 
grid, 

Referring to Fig 1. the fundamentals 
of the circuit will be discussed. The 
input of the fust section is simitar to usual 
operation, as this prfd does not take current, 
but it differs in that the cathode is above ground 
The signal reaches the cathode through a small con- 
offering a low impedance to the incoming signal. The 
id receives its bias by the l>.<\ drop in the load impedance of 
the first section ami the IK drop in resistance H2. The IXC. 
return path to this grid, is through resistance Kg. It is signifi- 
cant that the load impedance of the first section exists between 
cathode and ground and is substantially the combined parallel 
value of resistance lie and the input grid impedance of the second 
section. The inductance 1. 1 is shunted across this combination 
but its impedance is high, except at low frequencies, compared 
to the other values, ami its function is to allow a low l>.(\ resist- 
ance path for grid and plate returns. Its D.C. component also 
augments the voltage drop in M'2 but the effect is negligible as the 
resistance of its winding is small. Kesistanee It t establishes the 
grid of the output section several volts negative and is only neces- 
sary in A.C. operation to suppress bum. Condenser I '"2 bypasses 
the audio frequency, The plate circuit of the second section is 
identical to triode operation. 



potential, 
denser CI 



OPERATING 
LINE 



SHADED AREA 
FUNCTION 
OF IQ 

10 

COMPENSATION 



Th eon- 
It is apparent that when the grid of the second section swings 
positive, and therefore draws current, its impedance cannot be 
considered constant, but some function of the positive cycle of 

the voltage developed 
across oath o d e and 
ground. This s i m p I if 
represents a ch<n\fjimj load 
to the first tufte. It is 
significant that this volt- 
age exists between cath- 
ode and ground because 
it is then in phase with 
the pulsating plate-cur- 
rent. This means that 
during the time the sec- 
ond grid is positive, the 
applied signal is likewise 
positive. There exists a 
slight phase ditTcrence 
between these two volt- 
ages depending upon the 
reactance of the circuit. 
This is. of course, oppo- 
(Couthtueo* ^n fnuje t-87) 




o + 



Fi*. 3 



The difference between the solid and dotted 
pint ions represent* the additional plate rnr- 
rent supplied fry the first tuh\ 
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Fig. B. Out-half of the main instrument room of Uncle Sam's "air f»lic.:" livery point of the compass is under inspection, at :cilt. 

Grand island 



(PART 



SINCE die advent of Radio there has been an increasing 
need for some system of accurately checking the fre- 
quency of transmitted radio waves. Before the general 
use of crystal-controlled transmitters, calibrated wave- 
meters served their purpose very well. However, in order 
to have any regulation of radio transmitters it is abso- 
lutely essential that the methods of measuring used by 
the regulating agency be far wore accurate than any method 
used by the stations involved. 



THE discovery of the great value of high frequencies in radio 
made the problem of frequency measuring an international, 
as well as a national one. 
Several years ago, Mr. S. \V. Edwards* then Supervisor of 
Kadio at Detroit. Michigan, ton-saw the value of a centrally 
located monitoring station, sup plenum led hy several strategically 
located secondary standards, and heat his efforts toward securing 
such a system for the Radio Division of the Department of 
Commerce. 

The appropriation of approximately $4<)<U)00 for land and build- 
ings having lieen secured, the next problem was lo draw up a 
primary standard and associated equipment, and eight secondary 
standards and their associated units. 

It was then found that few companies were able to build measur- 
ing equipment of the required accuracy and receivers of the neces- 
sary sensitivity and selectivity. The award was finally made to the 
Westinghouse Electric & Manufacturing Company, and a great 
deal of the equipment now used has been manufactured by them. 

Location of Station 
With the manufacture of equipment well under way, the next 
move was to secure a location for the central frequency monitoring 



station. An extensive field strength survey was made of the middle 
west, and Anally Nebraska was chosen as the most likely state 
in which to locate the station. Several factors prompted the 
choosing of Grand island as a location. Chief among these was. 
hrst, it is centrally located in the United States; second, the level 
nature of the terrain makes for receiving conditions approaching 
the ideal; and t.hird, the action of the Grand Island Chamber of 
Commerce in selling the government lift/ acres of land for one 
dolla r. 

The exact location of the station is six miles west of Grand 
Island. It was deemed necessary that the station should be several 
miles from any center of population, in order to get away from 
"utan-made static.'* Considerable care was necessary in planning 
the station itself. As it is an isolated plant, it must he equipped 
with a good water supply, power supply, and heating ;ind sewage- 
disposal systems. In order to satisfactorily accomplish the work 
required of the station, it was also necessary to build ;in extensive 




Fig. A 

The main building, garage and engine room, 'plane beacon, and antenna 
system at the V. S. Monitor Station, Grand Island, Ncbr. 
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Fit. C. One half of the 



instrument room of the U. S. Government's broadcast station frequency monitor system at Grand Island. 



MONITOR STATION 



i) 



antenna systnm. 

A visitor can nut help l»nt be somewhat impressed by the iiinoiint 
of detail that has gone into the roust ruction of this Frequency 
Monitoring Station, and can readily set* that to properly man alt 
ot this highly scientific equipment culls for a personnel of great 
ability who are well trained in their particular phase of the work. 
\t present, there are '11 people employed nt the station. In addi- 
tion to the Manager (Mr. Benjamin Wolf) and Assistant Manager 
there are eight engineers, all of whom hold U.S. degrees in electrical 
engineering or have had wide radio experience, eight radio oper- 
ators loaned the Radio Division by the Mr ways Division of the 
Department of Commerce, four Diesel engineers, one chief clerk, 
two stenographers and two janitors. This is enough to operate 
the Stat hoi H> boors a clay. It is hoped that funds will lie available 
later to add enough personnel to operate- %\ hours a day. 

It was mentioned in the first part of this article that in planning 
the station, the design engineer was confronted with the usual 
problems of an isolated plant, ninny of which were outside the 
radio field. Among these were the buildings, heating and sewage- 
disposal systems, and primary power supply. In this work, the 
help of the Bureau of Yards and Docks of the Navy Department 
was sought and obtained. The architect was Y. W, Southworth 
of the Navy Department, 

lluildings and Power Supply 

There are two buildings, a main building shown in Fijr. A, ami 
a combination engine room and garage. The main building houses 
the radio equipment and heating plant. It is built of red brick 
and in the shape of a crrtsft. The main floor has a motor- generator 
room, a battery room, work shop, main instrument room which is 
Tl x 85 feet, an office- and a kitchen. The second floor has a 
dormitory and small office and the hascrnent has a storeroom and 
boiler room. The kitchen and dormitory are for emergency pur- 
poses in ease the personnel are storm hound. 

The other building is built also of red brick and is divided into 
a four-ear garage, a work shop, and engine room. 



The primary power supply is two 40-H.I*. Diesel engines driving 
240-volr, fiO-cycle, 3- phase alternators. Diesel engines were used 
in order to eliminate ignition interference. The engines are Fair- 
banks-Morse H-cylinder, 2-cych Marine type. Two 2000-gallon 
fuel oil tanks, buried outside the engine room, furnish fuel oil 
for both the Diesel engines and the oil burning furnace in the 
main hoilding. The power From the alternators is made available 
in the main building through underground lines to a distributing 
panel in the motor-generator room. Motor-generator sets and 
rectifier units provide the necessary D.C for battery charging. 
The standards and receivers, shown in Figs. 15 and C, arc all 
Operated from battery supply. 

In the engine room beside the engines and their associated equip- 
ment, is a motor-driven pump which is capable of delivering I*J5 
gallons of water per minute. The capacity of the well itself is 
in excess of 500 gallons a minute. This well is used to furnish the 
general water supply as well as an irrigation supply for seven 
(Ctiutimted on $»***§* \H\)) 




Fi*. 1 

Croud Island. Nebraska, the most desirable spot in the United States for 
the reception of all our broadcast station programs. 
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Equipment 



AERIAL 

TUCKED 
MERE 



!! 



Left, front view, and; right, rear view of the Crosley "Tcnstrikc" ten- 
tuf>c automatic volume control superheterodyne. Chassis Model 127. The 
antenna bends into the position indicated by the dotted line's* Visual tuning 
is incorporated. 



H 



B 



AN ANTENNA-LESS SUPERHETERODYNE 

ATPY HOl'K" and "lVnst rik<\ M respectively, are the 
names of the new <le luxe and tnhle model Crosley super- 
heterodyne receivers; the latter is illustrated in Kig> A. 
The snine chassis is used in both. The schematic circuit 
wlH appear in a forthcoming issue of ft aoio-Ckaft. 

This new receiver design incorporates the latest advances in 
circuit design; it also establishes a new comparison for small-space 
construct inn of a receiver of exceptional sensitivity, and the nu- 
merous features which went to make up the former attractiveness 
of large radio sets. 

Push-pull pentodes, visual meter-tuning calibrated tuning, tone 
control, and automatic volume-control are included in this chassis, 
which hears the designation Model No. *'127." Connections are pro- 
vided for a phonograph pickup. 

Perhaps the one item of foremost interest to 
must people is the "antenna-less*' feature. 
Of course, every technician knows 
that a radio set must have an an- 
tenna of some sort - some method 
of signal pickup, even if it is 
only an antenna binding post 
and its lead. However, for 
practical purposes the ap- 
plication will huld- for the 
ynleuna may be no more 
than a conductive 
sheet (painted card- 
board) fitted within the cabi- 
net : it is shown at the right 
for convenience in illustration. 

This single feature is of 
tremendous importance to the 
small Dealer - Service Man. 
since he now can successfully 
combat the prospective cus- 
tomer's statement that they 
will not purchase a radii) set 
because they will not permit 
unsightly antenna wires to be 




Strung inside and outside of the house. (Tests in New York City 
by HauuhCrait technicians showed that in practically every case 
satisfactory reception now is ]>ossible with only an antenna plate 
tor signal pick up. ) 

The following ten tubes are required for operation of this set: 
Ihree type '3.5 or '51 variable-nni tubes, one of which functions as 
the first H.F., another as first-detector, and the third as the tirst 
stage of l.K; one type %t ZV sereen-grid tube, which is used as the 
second stage of three ''iTN, one as oscillator, one as the diode 

second -detect or, and the third as the first stage of A.F.; two type 
'47 or n pentode audio output tubes; and a single *80 for power 
rectification. 

The audio level control, a potentiometer in the grid circuit of 
the first A.K. tube, is coupled tri the diode detector audio output 
through a coupling condenser. This receiver is said to have, what 
is known as "heterotonal response"; it is pointed out, further, 
that by correct use of the tone control it is possible to greatly 
reduce the acoustic effect of natural static. A dynamic reproducer 
is part of the instrument construction. A unique tube and tuning 
condenser shield, shown at the left of the cabinet lias been devel- 
oped for quirk servicing. The instruments are manufactured 
by the Crosley Radio Co, 

Thus it is seen that the new Crosley ''Happy Hour' and ''Ten- 
strike ,, 10-tnbe superheterodyne receivers are masterpieces of the 
radio craftsman's art. 




AN ADJUSTABLE RADIO COVER 

NLY too often have 
dealers delivered a ra- 
dio set and then sent a 
furniture polisher to till in 
nicks, dents and scratches 
in the cabinet. In all 
probability, the cabinet was 
in good condition when it 
left the store, but during 
transit and carrying the 
set to the customer's apart- 
ment, the none- ton-gen tie 
handling by the chauffeur 
The radio cover, picture* I 



Fig, i 

At .1, B and C. three methods of connecting 
the radio pitiotv into A.F. circuits. 



resulted in the cabinet being damaged 
ir. Pig. H» was designed to eliminate this condition 
This new adjustable 



Cabinet covers to save their finish. 



ratlin cover tits all stan- 
dard cabinets and is 
e (| u i p p e d with two 
straps which enable the 
cover to be snugly 
wrapped h round the 
cabinet. It is filled 
with layer cotton, evenly 
and heavily padded to 
form a cushion against 
hard knocks and jolting 
while in transit. It is 
a product of the Chi- 
cago (Jnilt Mfg. Co. 

A RADIO PILLOW 

IN Fig. C is illustrated 
the "radio pillow"' 
which presents to radio 



i 



i 



Fi*. C 

The "radio pWotr'' in action; music at your 
ear's tip. 
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The latest devices are described here for 
the trade, Service Man, and home con- 
structor. Watch this department for 
future developments in Radio. 



men another means of fat (ruing the 
pocket I k. 

Within 1 1 1«* pillow* which is made 
of washable .sponge rubber, is the 
reproducer unit— a .standard head- 
phone unit; it connects to the radio 
set just like a standard head-phone. 
There is a small hole straight through 
the center of the pillow, as a sound 
exit whichever way the unit may 
face; a men sure of volume control 
thus may he ohtained by turning 
the pillow over. 

The total weight of the pillow is 
5 lbs.: it measures approximately 
10 x U x a" ins. thick. It is supplied 
with a white 





Fig. D 

Store-type tube tester having 
thirteen scales f< r direct reading. 



pillow - slip. 

These pil- 
lows are sold 
on the rec- 
ommendations that they may be used in 
hospitals, on radio-equipped trains, at home 
during the rest between rubbers of bridge 
or during favorite broadcasts, for the enter- 
tainment of the occupant of one twin lied, 
in radio-equipped hotels, and last, but not 
least, as a convenient means of individual 
enjoyment of automotive radio. 

In Kig. I iire illustrated several sugges- 
tions for connecting the "talking pillow" 
to the son ml system. 

This new boon to humanity is manufac- 
tured hy IU\\-Vietnr Co., Inc. 



Fi*. E 

.tborc, an electric phononraph attachment for your radio set; the lid 
slides. . It hvivcr-ritiht, the arrangement of the parts. 



MAGNETIC BRAIDED SHIElO . 

) \j 

_ VOL - 



£3 



turn, -r 

TABLE 



INDUCTION 0<SC 
MOTOR 



{ 50 - 60 ^A C 




■ MOTOR SWITCH 



600 OHMS 



Fi*. 3 

Schematic circuit of the CIL electric phonograph 
uttachmcnt for radio sets. 



warrant consideration. An oversized meter 
having thirteen settle.* tells the customer the 
condition of his tubes. Kaeh of the thirteen 
scales is graduated in three parts, indicat- 
ing whether the tube under test is "satis- 
factory.** "unsatisfactory," or "doubtful." 
Thus, the lay customer is not confronted 
with such technical terms as "niilliamporcs," 
etc.. the meaning of which he does nut 
comprehend. 

The instrument is built in two types, the 
large model f>;W and the smaller and less 
expensive model 21 1. The smaller 
pro\ided with seven sockets, three 
ing and four for preheating; all 
tubes including screen-grid ami 



model is 
for test- 
types of 
pentodes 



A TUBE TESTER FOR STORE USE 

tX line with the tube-testing campaign that tube manufacturers 
I .ire conducting in an effort to get the consumer to bring his 
radio tubes to the retail store to be tested, a new tube tester-seller, 
illustrated in Kig. I), has recently heen placed on the market. 

While the circuit diagram, shown in Fig. 2, is not radical lv 
nevertheless the tester has some verv meritorious 



incut. A pilot 
is turned on. 

All that need 
.♦■elector switch 
rating meter to 



lamp 



may h<* conveniently tested with the instru- 
is provided which indicates when the tester 



features 



new, 
that 



INSERTED AND LOCKED WHEN TESTING 

PROTECTIVE ^ & TUBES 

RESISTORS 
F I -^WA/W 



TO CONTROL-GRID 
WHEN TESTING 
S G. TUBES 



SECOND 80 PLATE 




be done when testing a tube is to adjust the voltagc- 
for proper filament voltage, reset the small ittrii- 
xcro with the reset control, ami press the "Index 
of Merit*' control button. The tube condition is readily indicated 
on the large scale of the tester without the neccssitv of computa- 
tion or comparison with tube charts. To compensate for varia- 
tions in line voltage, a resistance connected in series with the 
power line to the tester is made adjustable. 

Only three of the seven sockets are shown for the sake of claritv. 
The various resistor val- 
ues may be calculated 
from the information con- 
tained in a series of ar- 
ticles by Clifford K. Den- 
ton entitled "Magic in 
Meters" (which rip pea red 
in past issues of 1{.\tuo- 
(*R.\rr). or in the hook 
"Radio Set Analyzers and 
How to Cse Them,'* by 
1.. Van der Mel. 

These testers are manu- 
factured by the Jewell 
Klectrical Instrument Co. 




Fit 2 

Diagram of connections in the Jewell store-type tube seller. 



(CtttttinHfitI on 
next pfit/f) 



Front ; iV:i of 



Fi'U. F 
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THE END-TABLE ELECTRIC 
PHONOGRAPH 

AUT and cngincc ring have conspired to 
produce a new device — tin- sliding-tnp 
end-table phonograph: ;i commercial model 
is tin* pretty instrument illustrated in Pig. 
K, a unit which rnrrirs the designation of 
G.K. Model F-52 Kud-Table Phonograph. 
The schematic eirenit of the device is shown 
for service reference in Kig. '.i. This instru- 
ment may make ;ni\ radio set a "phono- 
radio eomhination" (sinee it connects into 
the audio circuit of a radio set). 




Fig. G 

Upper chassis view of the II ah one miniature 
receiver. The complete shielding and the lay 
out <'/ the /sir/.c are xeclf ilia st rated. 



A radio- record switch is housed in the 
cabinet, enabling the listener to switch 
from one to the other without the necessity 
of moving to or from the radio every time 
a change is to be made. 

The pickup is of low-impedance type with 
"inertia" damping. The assembly is de- 
signed for I in V.. A.(\. ami coastlines <>0 
■watts. The approximate dimensions are 25 
x 2<> x b'l ins. deep: the weight is 12 lbs. 

If tin* set to which the instrument is con- 
nected should exhibit a tendency to oscillate 
(due to a poor ground), remove the phone 
tip from the brown cable lead and solder 
it to the spade terminal of the green cable 
lead. Also, place the other end of the brown 
lead on terminal No. 1 of the input auto- 
transformer T. 

This decorative instrument, which may be 
placed anywhere within audio range of the 
associated sound s\ stem*. is sold by the Gen- 
eral Fleet ric Co. 



AN EFFECTIVE SMALL-SPACE 
RADIO SET 

THIS seems to be an age of small re- 
ceivers, if the interest shown by the 
general public is to be considered any indi- 
cation. The miniature receiver illustrated 
in Fig. F, the circuit diagram of which is 
shown in Fig. i, measures only 11% ins. in 
width, !>'/ s ins. in height, and 7% ins. in 
depth. It employs four tubes, a *35, a '21, 
a '17, and an *80. and also uses a full-fledged 
dynamic speaker. 

A view of the chassis, pictured in Fig. G, 
is an illustration of the manner in which 
the parts are laid out. An under-side view, 
Fig. 11, shows the simplicity of construc- 
tion, which is an important factor to the 
Service Man. 

The values of the various parts listed in 
the diagram are as follows: Hesistor Hi, 
8,020 ohms: It 2, 1. megohm; It 3* 25.000 ohms; 
Hi, megohms. Condensers CI, two-gang 
variable unit; C3, 8 inf.; C4, + inf.; C5, 
.1-inf.; C<>, .02-mf.; C7 f 1<> mmf., C8, .00<i-mf. 
Transformers Tl, an antenna coil; T2, an 
R.F. coil. 

This receiver, the one and only product 
of the Walton Hadio Corporation, is accom- 
panied by the slogan, "The Mightiest Mite 
in Hadio.*' 



i 



Fi«. H 

[ nder-victv of the Ifattoac receiver. The 
layout of the parts are such that ease of serv- 
icing and replacing ports is accomplished. 



A PORTABLE TUBE-CHECKER- 
SELLER 

ELSFAVUFKK in this department there is 
described a tube checker suitable for 
store use, and now, to complete the line of 
tube-checking facilities, there is announced 
a tube seller. Fig. 1, that may be carried 
into the home of the customer. 




U0V., A C 

^ DA 1—53 " S 



CHASSIS - 



As in the previous checker, an oversized 
meter is employed, graduated in thirteen 
different scales, each scale corresponding 
to a given family of tubes. When a tube is 
being tested, the scale indicates whether it 
is "Satisfactory," ••Unsatisfactory," or 
••Doubtful." 

This type of scale is useful since the cus- 
tomer may readily comprehend its reading 
without being confused by technical terms. 




- - . ^ 

- t 



Fig. I 

This tube checker may be carried by the 
Service Man into the home of the customer. 

A short-check circuit with four indicating 
lights is provided to test tubes for internal 
shorts. A line-voltage adjustment and in- 
dicating meter insures consistent readings 
despite line-voltage changes. 

The Pattern •'51-0'* is housed in a leather- 
ette carrying case, and by removing the 
cover it may be easily converted for counter 
testing when not in use outside the store. 
It is a product of the Jewell Fleet rieal In- 
strument Co. 



Fi*. 4 

Diagram of the Walton* receiver, Jt incorporates a dynamic speaker, a variablc-mu hi the R.F. 
stone a '24 as a potver detector, and. a pentode output tube. 



A SELENIUM PHOTOELECTRIC CELL 

Dl'KING the last year, several new pho- 
to-elect rie cells have been presented to 
the public. The trend in design has been 
toward simplicity in construction and in- 
creased versatility. As 
a means toward accom- 
plishing this end, a new 
tube, known as the Ha- 
dio visor 11 ridge, illus- 
trated in Fig. J, has 
been announced. 

Unlike many of its 
predecessors, this new 
cell is *nnt strictly photo- 
electric, since it depends 
for its action upon the 
change in resistance of 
a film of selenium which 
is placed over two in- 
terlocking comb - like 
electrodes of gold. When 
light falls on the sele- 
nium, its resistance de- 
creases, the ratio of 
dark to light resistance 
for this cell being about 
V to 1. The H ridge is 
filled with an inert gas 

to increase its sensitivity, an(T is rated at .1- 
watt per square inch of light-sensitive 
surface. 

(Continued on page 490) 




Fig. J 

The "Bridge" 
and its special 
socket. 
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Dissecting A Modern 



(PART I) 



Set Tester 



In order to appreciate the efficiency of modern set 
analyzers, the author will, in a series of articles, 
discuss each unit of a modern analyzer separately* 



IN the preceding issue of Radio-Craft 
was described in a general way an up- 
to-date set analyzer, the Model AAA-1 
J) Nanometer. It is proposed to de- 
scribe in greater detail, in this and subse- 
quent issues, the several components which 
go into the make-up of this most modern 
of test devices. 

On this basis, we find that the instrument 
contains the following units which, although 
they may be considered distinct in their 
action, are part and parcel of the operation 
of the set analyzer as a whole (that is, some 
service jobs will call for only one portion 
of the Diagnometer; while the other por- 
tions, perhaps singly, or in combination, 
will be brought into action on other calls): 
1. Shielded Oscillator; 
Set Analyzer; 
Tube Checker; 
Multi-Kange Ohmmeter; 
Capacity Tester. 
The schematic circuit of the first unit, 
the service oscillator, is illustrated in Fig. 
1; in Fig. 2 is shown a graph that repre- 
sents the general type, one of which is fur- 
nished with each instrument, which is re- 
quired to determine the frequency at which 
the oscillator is being operated. 

This method of operation has been de- 
scribed in the July, 1931 issue of K mho- 
Craft, page 10. Specifically, the oscillator 
incorporated in the Model AAA-1 Diagnom- 
eter has the following features: 

1. Intermediate tuning range, approxi- 
mately 90 to 550 kc, and regular broad- 
east range of 550 to 1500 kc.; 



2. 
3. 
4. 
5. 



* Chief Engineer, Supreme Instruments Corp. 




WW ww) ico f oo mo tow noo ttoo I 
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Fi*. 2 

Calibration chart of the Supreme A A A -1 
oscillator. 



By FLOYD FAUSETT* 

2. Adaptability for operation with or- 
dinary 100-120 and 2<H)-2M)-volt A.C. 
power supply potent in Is, with 100% 
modulation; 

Ji Completely shielded in cast alumi- 
num tray, with bakelitc-covered aluminum 
panel, and electrically isolated from all 



as to maintain the proper impedance rela- 
tions between the grid and plate circuits; 
and (2), to provide protection to the os- 
cillator circuits against possible short cir- 
cuits between the grid and plate elements. 

The fact that the modulation of most D.C. 
operated oscillators is about .'J0</ r , whereas 
the modulation of an A.C. operated oscil- 
lator is practically 1<H)%, makes the Diag- 



110V..A.C. 

AflflflOOft.. 



Shielding 



TU8E TESTS" 



6 VOLT 
PILOT LAMP 



35.7S-V 



OSaiLATOR 




Fin. 1 

CompUtc schematic of the ,/.l.f-1 oscitlufttr. MoJulatifn takes ptacc at the frequency of the 
power supply, and Joes not depend upon the value of the grid-leak and grid-condenser. 



power-supply circuits to prevent electrical 

shocks or damage to sensitive receivers; 
4-. Vernier-movement tuning dial for 

accurate-tuning control; and, 

5. Regulation of oscillator output by 

manual control of the input potentials. 

The unit is adaptable to all of the oscil- 
lator tests outlined in the radio manufactur- 
ers' service literature pertaining to radios 
which require readjustments. 

Modulation Characteristics 
Modulation of the R.F. signal of the os- 
cillator is automatically accomplished by 
the A.C. power supply, so that the output 
signals of a radio receiver coupled to the 
oscillator will have an A.l'\ "pitch" corre- 
sponding to the frequency of the power sup- 
ply system. The resistance and capacity 
values of the oscillator are such that prac- 
tically no grid-leak modulating action re- 
sults; instead, modulation is accomplished 
by the A.C, power supply. 

It is the purpose of the grid resistor and 
capacity combination: (1), to provide the 
proper grid bias for the oscillator tube so 



nor net cr oscillator very adaptable for ad- 
justments of modern radio sets in which 
the blasting effect of strong signals is min- 
imized by volume level circuits which are 
most efficient when operating with signals 
from a \i*\*/ t modulated broadcast station. 

If strong U.K. signals are applied to a 
sensitive receiver of this type by an un- 
modulated oscillator, it is possible to over- 
load the detector with U.K. energy without 
having any appreciable loud-speaker output 
of A.F. energy. In some sets, an overload- 
ing «»f these circuits with K.K. energy may 
result in two output peak*;, and in broad 
tuning, when the modulation is considerably 
less than 100^. It is, therefore, obvious 
that the loud-speaker output is greatly de- 
pendent upon the percentage of the modu- 
lation of the input H.K. signals. 

When first connected for operation, the 
oscillator tube shield between the "Type" 
and 4 '.'ir* panel markings should be removed 
and a type tube inserted in the oscil- 
lator tube socket before replacing the shield. 
The procedure for the operation of the 
{Continued on page 490) 
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Fi*. A 

External view of the shielded Gooseneck \\T, voltmeter. 

EV'KUY art, every work, has its special tools, else tin* artisan 
could not accomplish his various tasks. Tin* tools of the 
radio engineer arc delicate and sensitive measuring instru- 
ments. Of all the measuring instruments employed by the 
progressive engineer <md technician, none can surpass the vacuuni- 
tuhc vttlt meter in its vast and diversified uses. While it is not 
the purpose of the writer to expound to any great extent on the 
subject, it is believed Hint ninny employed in the art of radio are 
not familiar with the instrument and ils uses, else they would not 
Ik disrupting their nervous systems in the operation of instruments 
which nrv a college professor's delight hut not conducive to pro- 
duction in a busy laboratory, 

The term "voltmeter" has naturally lead many to believe that 
the instrument is useful only for measuring voltages. This is 
erroneous, as the device may be used to make other measurement 
indirectly and, in addition, has the characteristic of no power con- 
sumption from the device or apparatus under test, as is the usual 
case with the ordinary service voltmeter. A ease in point; bow 
many have measured the voltage on the screening-grid, which has 
its potential fed through a series resistor, with the ordinary 1000- 
olun-pcr-volt voltmeter, adjusted the voltage to normal, ami still 
have the stage persist in oscillation, yet by varying the voltage on 
the se recti ing-gr id the oscillations would be overcome? Performing 
the latter operation, the voltage was adjusted more nearly to the 




VACUUM-TUBE 
VOLTMETER 

By BERYL B. BRYANT 



correct wiluc Hum was accomplished with the voltmeter, as the 
Voltmeter required current tor its operation and this current, 
though minute, was sufficient to alter the correct reading. Had 
the poteidial been measured by a vacuum-tube voltmeter, the 
potential could have been adjusted to the correct value, since the 
grid of the vaeuuni-l ube voltmeter requires no current for its 
correct function. On the contrary, if current be made to flow 
in the grid circuit, inaccuracies will result as the tube will no 
longer ] possess a linear cha met eristic. 




Fig. B 

Internal victv shozvina the layout of the parts. 



Cottneetions of the volt- 
meter. Observe the 
shielding of lends in the 
(jooseneck. .Ul leads en- 
tering the voltmeter 
from the ifwseneek are 
eompletely bypassed in- 
order to stabilize op' 
eratiou. 



Measurements Possible 

A few of the measurements which may be accomplished with 
the vacuum-tube voltmeter are: field-strength measurement, per- 
centage of modulation measurement, measurement of large and 
small resistors, inductors and capacities, measurement of both radio 
and audio frequencies, amplification at radio and audio frequencies, 
power output, hum measurement, distributed capacity of coils, 
mutual inductance between coils (coefficient of coupling), and 
audio frequency characteristics of loud-speakers. Must of these 
measurements arc not made with the instrument .done, or may not 
be direct measurements, it is true, but the labor involved by using 
a vacuum-tube voltmeter set-up is far less find, as mentioned above, 
more accurate than with most other systems of measurement. 

With these things in mind, in addition to other problems which 
experience with other types of vacuum-tube voltmeters had taught, 
the writer wished to design and construct an instrument that would 
not cost a fortune and would have a high accuracy. It is possible 
to construct a single tube vacuum-tube voltmeter which will measure 
small potentials, but the cost of the low-range mieroainiueter used 
with such an instrument is prohibitive to users other than large 
(Cfiutiiuted on fnuje 
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Fig. A 



Fig. B 



HOW TO MAKE 
A MICROPHONE MIXER 

(PART VI) 

Although designed for a big hotel, this "mike" mixer is adaptable to 

other requirements 



ONK of the most profitable fields for 
the radio Service Man and denier 
is one that is comparatively un- 
touched by the.se individuals. It 
is, however, not because they have not tried 
to do puhlie address work, hut rather be- 
cause of the mediocre and unsuccessful re- 
sults obtained in the operation of such sys- 
tems even when the quality of fhe apparatus 
used was considered excellent. 

Why thru, you ask. were the results poor 
when the materials used were excellent? 



By ELI M. LURIE, B.E.E. 

Naturally, the amplifying equipment used 
for public address work must he good but 
barring this single item, the most important 
reasons why this work has been unsuccessful 
are directly due to two troubles almost al- 
ways overlooked. These are: 

1. The use of carbon button microphones 
working at overloaded conditions. 

Improper impedance relation between 
component parts, both inherent ami through 
use of improper attenuators. 

In the first ease, if the sound projectors 



arc operated so that the issuing sound is in 
the path of the "mike," then there will gen- 
erally he an abundance of feed-back. This 
is especially true in large bare halls in which 
echoes predominate. To compensate for the 
feed-back, the operator will usually cut the 
pain but — ami here is where the difficulty is 
— as soon as the amplifier pain is reduced, 
the sound output is likewise reduced and in 
an attempt to again bring the pain up to 
a point where the level is satisfactory, the 
speaker will raise his voice ami shout into 
I he carbon microphone. 

The immediate effect is noticed as ex- 
tremely poor quality which is directly due 
to the microphone hemp overloaded. Thus, 
throuph no fault of the amplifier, the peneral 
opinion is that it is the amplifier that is at 
fault 

To eliminate such a condition, it is neces- 
sary to arrange the sound projectors so that 
the output is projected away from the 
"mike/' This is not always easy, hut it \h 
far better to spend considerable time finding 
a suitable arrangement when 1 the amplifier 
ami not an overloaded "mike" will supply 
the necessary output, than it is to have » 
failure with the resultant loss of fid are 
business. 

In a larpe hall or auditorium, the best 
plan is to use only one projector facing the 
audience with the microphone behind it. It 
this isn't possible, then the projector can 
he placed directly above the microphone. 
If more than one projector is used, echoes 
may he created with the resulting feed-back. 
Kemember, it is not necessary to have the 
(Continue*! on /Xf</« 19f>) 




Fig. ? 

Schematic dianram of the microphone mixitu? panel illustrated in Fi<js, A and B, above* 
Exceptional care has been exercised to obtain correct matching. 
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How to 
"SYNC" 



Di 



ISC AND 



Film 




By HERBERT G. McKAY 

ONE of the first tilings which Hie 
umatcuf thinks of niter his early 
success 1,1 l' n "ie recording, is mak- 
ing tnikies at home. After all, the 
talking picture is nothing more than a cntti- 
hi nation of motion pictures and a phono- 
grapli. There is no reason why the ama- 



Tlie fust is the imitation synchronism or 
"lip-matching." In this work, the film which 
is to he matched is projected time after 
time with the speaker speaking in syn- 
chronism with the film until by repetition 
he has gained the ability to speak in strict 
unison with t he subject shown upon the 
screen. When this can he done smoothly 
and accurately, the record is made. If 
there are no accidents, a very good match 
will be secured. 

The second type of sound, and the one 
which will no doubt appeal most 
to the amateur, and the one 
which is most appropriate to the 
average amateur film is the sound 
which is used as an accompani- 
ment. In this type of sound re- 
cording, we use certain effects; 



teur who has a recording machine 
should not make sound additions to 
his home-movie films which will be 
entirely satisfactory. 

Sound, which is used to accompany 
motion pictures, is of two kinds. 
There is that which is recorded syn- 
chronously with the action and 
which constitutes the true "talk- 
ies." This type of sound is not suitable for 
amateur use. The technical difficulties could 
he overcome, but the trouble lies in the fact 
that the actual sound which accompanies 
the usual home-movie making is not worth 
while recording. It may he surprising to 
learn that in professional work there are 
fur more difficulties encountered in produc- 
ing the right sound than there are in rc- 
eording it after it is produced. For this 
reason, synchronous recording is definitely 
not advised for amateur experiment. 

The sound which is added to the picture 
after it is completed is a type of sound 
which is far better for the amateur's pur- 
pose', and one with which be can do much 
that is really worth while. There are two 
wavs in which this sound mat be used. 



Fig. E 

The completed stroboscopes for both disc and 
projector tire shown above. They should be 
notched u-hile recording. 



If there is an error amounting to even as 
much as twelve frnmes at the end of the 
film it is all right, so* wc may say that the 
synchronism necessary is only approximate. 

He fore describing the manner in which 
this is effected, some space should be de- 
voted to a discussion of the ratios which are 
used in motion picture work. 

Professional talking pictures are exposed 
at the rate of 24 per second or 1440 frames 
per minute. This is a film speed of 90 feet 
per minute. 'Die record used for disc syn- 
chronization, revolves at a speed of XI I j'-S 
revolutions per minute. Tims the ratio is 
usually spoken of as 1*10-33 1/3. 
This is obviously *:*20 to 100, or 
4M.2 to one. 

The usual home phonograph op- 
crates at a speed which approxi- 
mates 80 revolutions per minute 
and the home recorder is usually 
made to match. The first machines 




Fig. A, right. 

Lay in ft out the divisions. 
Fig. B, ahovc. 

Marking the black divisions. 
Fig. I), left. 

Assembling the stroboscope. 

wind, rain, the surf, gun shots, 
automobile or airplane motors, galloping 
horses as well as incidental speech which is 
not timed In the actor's lips. This is effec- 
tive and easy to record. 

Speed Ratios 

It is of course necessary that in order to 
do any of this work that the projector ami 
the phonograph run at speeds which main- 
lain a certain ratio to each other. That is 
they must run in approximate synchronism. 



for showing talking films in the home were 
made to use the standard commercial record 
which is played at 78 or 80 revolutions a 
minute. However, for some reason best 
known to themselves the manufacturers 
adopted a two to one ratio. The sprocket 
feeds eight frames in one revolution, a 
(CotUhmed on /woe 
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MORE ABOUT THE STENODE 

IN fin interesting discussion regu rc ling the 
"Stenode ltadiostat*' (which appeared in 
the November, UKU issue of K\i>io-Crakt) 
curried on between Dr. Robinson of the 
British ltadiostat Corporation and Mr. Clyde 
,1. Fitch, several important questions were 
raised. Hie "Stenode" has t reated such nil 
enormous amount of discussion, that It \mo- 
Ch.ut has divided to reprint in full Dr. 
Hohinson's reply to Mr. Fitch. 

Headers are requested to read the ahovc- 
mentioned issue of Hamo-Cr.wt before pro- 
c ved i n g. — ICtlito r. 



DR, ROBINSON'S REPLY TO 
MR. FITCH 

Htlit or, H ADio-Cn a it : 

Mr. Clyde J. Fitch, in an interesting let- 
ter in your November issue, raises some 
questions about the theory and practice of 
the "Stenode,*' on which your readers would 
probably like to have my views, .Mr. 
Fitch's letter originated out of some com- 
ment* of mine on a former article by him 
in which he had suggested that the func- 
tioning of the "Stenode*' miprlit have some 
connection with accidental frequency modu- 
lation of broadcasting stations, and it is 
of great interest to see that, in his opinion, 
there is now no doubt that the "Stenode** 
reproduces the modulations of a transmis- 
sion even if there is no frequency modula- 
tion present. Now that this very important 
point has been removed from the field of 
controversy, it is of great interest to see 
how Mr. Fitch puts his finger on other 



If 

i j Imp, tcumikin 




The television receiver of the near future, 
Kcmotc control buttons are used to select any 
type of picture with its accompanying sound, 
• J suggested layout is shown here. 



points just as important, and which need 
some elucidation. I shall take these points 
in turn and attempt to make them clear 
for your readers. 

1. What Selectivity doe* the "S7f 
noil # {jixu ; Mr. Fitch says it is difficult to 
see what gain is obtained in the "Stenode" 
by employing very high selectivity and then 
correcting in the audio stages. How can 
this give any better results than the usual 
in kcr lie brings forward this question 
iu an admirable manner, and although he 
himself has not answered it theoretically, 
he is at pains to describe the excellent re- 
sults from this point of view which he ob- 
tained with an actual "Stenode.** 

For years now, the aim of designers has 
been to obtain as perfect a high-frequency 
curve as possible to give equal response over 
a |0-kc, range, and with no response at all 
outside of this range. In fact, designers 
had sought for a resonance curve which 
shall be square topped, with vertical sides, 
and haw an absolutely uniform resjmn.se 
o\er in kc. The methods employed have 
almost universally been of band- pass types, 
and the results have usually been to gi\e 
a wavy top to the curve or one with maxi- 
mum and minimum, whilst the sides ha\e 
not been vertical. 

The first feature of the "Stenode" in 
this connection is that it enables us to ob- 
tain the equivalent of this ideal H>-kc. re- 
sponse curve, one whose top is flat, and 
whose sides are nearly vertical. Tins is 
achieved by using a eirenit of great selec- 
tivity such that the modulation effects are 
inversely proportional to the modulation fre- 
quency, and then to employ a low- frequency 
amplifier whose amplification factor is di- 
rectly proportional to the frequency. Then 
if we arc only eoncerned with a 5-kc. audio 
response, we arrange that the audio ampli- 
fier begins to eease functioning at 3 ke. 
1 1 nice, from the purely design point of 
view, the "Stenode** gives the ideal solution 
to the present day selectivity problems. 

The second feature is that from its func- 
tioning, a very much better result as re- 
gards interference is obtained than most 
people expected, for in fact the possibility 
is introduced of reducing interference from 
neighboring stations to an utidreanit-of ex- 
tent. Let us consider the case of two neigh- 
boring stations ID ke. apart. Owing to the 
very high selectivity, we have very desirable 
effects at the rectifier which precedes the 
audio corrector and amplifier. In the first 
place, when we tune to one of the stations, 
we produce a large amplitude of the de- 
sired carrier, and a very low amplitude of 
the interfering carrier Secondly, we have 



the fact that the desired carrier, has had 
its percentage modulation reduced, so that 
at the rectifier we have normally a desired 
carrier wave with a large amplitude, and 
having a low percentage of modulation, to- 
gether with an interfering carrier of very 
small amplitude, which however is also modu- 
lated. Then, normally, we shall have to 
employ such grid bias at the detector that 
the desired modulations occur on the straight 
portion of the rectifier characteristic, thus 
giving us linear rectification. 

The conditions are thus suitable to take 
advantage of an e fleet in radio not yet well 
known, called "Detector Demodulation." I 
indicated in a paper I read before the 
Radio Club of America, that the "Stenode" 
makes use of this effect, and it is very 
interesting to note that, since that time, 
there have been sonic papers written to give 
a clear explanation of it. 

Demodulation Effects 

This demodulation effect is that when a 
linear detector is employed, and when there 
are present a strong and a weak enrrier, 
both modulated, the strong earrier demodu- 
lates the weak carrier when the heterodyne 
effect is supersonic. Tin* extent of this 
demodulation depends on the relative 
strengths of the two carriers, and as the 
ratio of strong to weak carrier increases, 
the modulation of the weak carrier is more 
and more absolutely reduced. This effect 
was discovered by Ilea t tie and later elabo- 
rated by llutterworth. 

Obviously, the "Stenode** produces the 
conditions just described. The high selec- 
tivity makes the desired carrier strong and 
the interfering earrier weak. Linear detec- 
tion is almost unavoidable, and we can ar- 
range to make our audio circuits and in- 
struments reject every frequency above any 
predetermined value. Thus, if we choose 
~t ke. as our desired limit, an interfering 
earrier at If» ke. gives an inaudible hetero- 
dyne effect, and thus has its modulation re- 
duced to a negligible amount. 

We can go still further than this, and if 
we bring the interfering earrier nearer to 
the desired carrier, say to 5»/, or kc, it 
is also demodulated, as the heterodyne ef- 
fect is still inaudible. This is obvious be- 
cause the theory of demodulation as worked 
out by Uutterworth is perfectly general, 
ami independent of the frequency separa- 
tion of the carriers, so long as the hetero- 
dyne effect is inaudible or supersonic to 
our acoustic circuits or instruments. 
(Continued on j>age 501) 
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Push . Push Receivers 

Two interesting receiver designs, one for operation on battery power , 
and the other on 110 V., D.C., are described by the author. 



a LTIIOUGII it may al first he thought 
/\ that the push-push amplifier (dc- 
r^L scribed in the January, 10.12 issue 
of HAiuo-C'RAn) has its major 
value in the field of high-power amplifica- 
tion, a little study of the subject will show 
that this is not quite true. The writer shows 
in two of the accompanying figures just 
bow the system is valuable in the lowest 
powered equipment in the radio field: the 
direct-current operated receiver; and the 
dry-cell powered receiver which may be 
employed in rural districts where power 
systems have not as yet penetrated, or on 
boats, where it is the most economical form 
of operation. 



By G. H. W. NASON 



The most satisfactory tubes at present 
available for use in the 1).C» set are the 
new automotive types with (i..1 V., ..'J- A. fila- 
ments. We have the single MK pentode 
available with a power output of 200 milli- 
watts; or about 500 milliwatts in push-pull. 
N'ow let us see what the little '.17 "general 
purpose** tube will do for us in the Pl'SM- 
l*l\SII connection. In 1'ijr. 1, there are 
shown the curves of the '.17 operated as a 
push-push amplifier with a plate voltage 
of 100 and a negative grid bias of 7 volts. 
The loatl impedance at which the curves 
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Fi«. 2 

Schematic circuit of a receiver designed for operation on 110 V„ P.C. "General purpose" *37's, 
J'5-J o, develop 1.200 milliwatts output. 



Let us consider first the power output 
usually available in the receivers of these 
classifications so that a standard of com- 
parison may be established. The D.C. re- 
ceiver usually employs either two *Ws or 
four *71A*s in its output circuit. Kithcr 
method of operation is wasteful of power 
because of the high filament current re- 
quired, but particularly so in the case of 
receivers using the "W. The power output 
available is about 700 milliwatts from two 
*45 tubes operated in push-pull with a plate 
voltage of only 100. Four '71A tubes in 
a parallel push-pull structure can deliver 
about equal power without distortion. In 
the ease of the battery-operated receiver, 
we have, in the two-volt classification, the 
'31 tube which will deliver at 115 volts about 
150 milliwatts per tube; or about loo milli- 
watts in push-pull. Two Ml tubes draw a 
total of VIA ma. from the "IP batteries. 

The Push-Push Amplifier and the 110- Volt 
D.C, Receiver 

T,ct us consider the advantages to be 
gained from the push-push amplifier in either 
of these receivers. First we will take the 
D.C. receiver such as is necessary in cer- 
tain metropolitan areas. 



are taken is 1500 ohms. Tf we employ the 
data given in the last issue of K.uuo-I'kakt 
we will arrive at the eoit elusion that a pos- 
sible power output of 1200 milliwatts is 
available— more than twice that available 
with the power output pentodes of the l>.3- 
volt line! 



A grid swing of 10 volts is necessary, — 
readily available with a similar tube in the 
first A.F. stage working into a low ratio 
interstage transformer such as is necessary 
in push-push operation because of the grid 
current drawn, 

A transformer for the output coupling 
will be difficult to find because of the small 
load required. We may, however, employ 
a transformer designed for use with the 
'•US tube instead, with a small sacrifice in 
the output power obtainable. The power 
will still be far in excess of that obtained 
with the two pentodes in the push-pull 
connection. In Fig. 2, there is shown the 
circuit schematic for a D.C. receiver em- 
ploying these tubes. The receiver is self 
explanatory in so far as the other circuits 
arc involved. 

The Battery-Operated Receiver Assumes 
The Push-Push Role 

With lite battery-operated receiver, we 
would normally employ the '31 with a power 
output of 150 milliwatts at 1.15 volts and 
a plate current of fi.H ma., or about H>0 
milliwatts with a plate current of 1.1.6 ma. 
in push-pull. These tubes have the disad- 
vantage of requiring a filament current of 
,1.10-amp. whereas the associated tubes of 
the 2-vnlt line take but .Oil-amp. There is 
also a pentode output tube incorporated 
in this line but having a filament current 
rating of .2<>0-amp, — more than four times 
the drain tin the batteries imposed by the 
general purpose tube of the Hue — the '30, 
and with a possible power output in push- 
pull of 1200 milliwatts or so. The filament 
consumption of the tube rentiers it uusiiited 
for use with the air-cell battery — the drain 
for two tubes in push-pull being more than 
a half ampere for the filament current and 
(Continued on pope 501) 
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Fi*. 4 

D'atiram of connections for incorporating "push-push" poiver amplification in a battery-operated 
radio receiver. The " general purpose" 'MYs t I'S'l'd, develop 1,000 milliwatts output. 
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Automatic kc. Operation 

A relay automatically changes the circuit for 110 D.C.or A.C. 



IN past issues of n adio-Cr ait there have 
been described various recehcrs that 
may be operated directly from both 
alternating and direct current. These 
receivers all lia\e some form of suitrhin.tr 
arrangement that must lie manipulated when 
changing from one type of current to an- 
other. In the receiver to he described, op- 
eration from cither A.C. or 1>.C\ sources 
may be effected without the complications 
that usually accompany switching arrange- 
ments. The finished receiver, a patent for 
which has been granted, is illustrated in 
Kig. A, and a top view shown in Fijf. H. 
These show the general arrangement of the 
parts. 

General Theory 
An examination of Kig. 1 will reveal the 
general method by which universal power 
operation is secured. The winding V of 
a high-impedance induction coil Tl is con- 
nected directly to the line ping. If the 
source is I ).(*., then the current that Hows 
through the winding pulls the arm A against 



By ALEXIS PONCEL 



the tension of the spring S, making contact 
with a stationary contact 2. This places the 
D.C. line directly into the filter unit, the 
positive terminal to the plates of the tubes, 
and the negative terminal to the filament 
circuit which will be described later. If the 
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Fig. 2 

Filament circuit of the receiver. 
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source is A.C, then the amount of current 
flowing through the winding W is not snffi- 
cient, ilue to its high impedance, to cause 
the arm to pull over. The result is that 
the arm A makes contact with stationary 
contact 1, and the A.C. is applied directly 
to the primary of the power transformer 
PT. Thus, the switching is done auto- 
matically and the installer need not worry 
about the type of current available. 

The telephone repeater coils are inserted 
in series with the electromagnet in order to 
increase the impedance to the flow of A.C; 
their resistance is not sufficient to affect 
the operation on IXC. The rectifier may he 
either of the gaseous type, as shown, or of 
the '80 type. 

The Filament Circuit 

Only one other part of the circuit needs 
comment — the li lament circuit. Since the 
filaments are connected directly across the 
line, it was found necessary to connect the 
negative "IV return to the geometric center 
(Continued on fxnje 5(H) 
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Fi||. 1 

Schematic ctrcutt of the convcrttblfi radio set. .irrturus tubes are indicated by the symbols. Although shown without grid resistors, it may be neces- 
sary to return the grids of tubes l'l and 1'2 through leak resistors of about 1 meg. rat inn. V3 is the detector. The relay T\ automatically selects 
//,.■ correct circuit arrangement for otcration on alternating or direct current lines. This principle of operation is readily adapted to other tube and 

parts arrangements. 
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" — Radio men — work too fast. — Radio 
will receive from the set and the cost 
at box office prices, should not begrudge the money 
certificates of approval on their radio installations 
same as they get when they do any other wiring 
We do not quarrel with any mans right to make a 
life and property of himself and others, civilized life demands that this man be subject 

New York Board 

By GUS JAGOBSON 

(PART 



MOST elect rieinns in the building trade, or in jobbing and 
maintenance work, hold the radio Service Man in low 
esteem. The reason for this viewpoint becomes apparent 
immediately comparison is made between the length and 
character of the training required by each, before the term 
"mechanic** is applied to him. Also the higher wages paid in the 
electrical industry have had an important effect in bringing this 
condition about. 

Actually, the average Service Man knows more about electricity 
than does the journeyman electrician. In the writers* twelve years 
as master electricians, we doubt whether half of the electricians 
employed, can solve for resistances in parallel. Those who could, 
usually totaled up all the currents in all the resistors and divided 
this into the voltage, Possibly one mechanic in ten could explain 
why, in an Edison three-wire system, failure of a neutral fuse 
would gradually hum out all the bulbs on one side of the line 
and cause all the bulbs on the* other side to grow dimmer and 
filially go out altogether. 

Vet, we must rate the electrician as the better mechanic. In the 
final analysis, the radio set owner pays the Service Man, not for 
the contents of his head, but for the actual physical work done 
upon that radio by bis hands, assuming that the Service Man 
Knows his theory. Since most of this work is done with tools, the 
quality of the net result will depend upon how well trained in 
the use of tools, the Service Man's hands have been. 

It is highly regrettable that radio has no training period com- 
parable with the mechanic and helper stage in the electrical in- 
dustry. While the radio man has to "dope out** the fundamentals 
for himself, the electrician helper starts work with an experienced 
mechanic who will usually puss on to the helper, all the work he 
can. To get this work done properly, he must explain the huxc 
and usually the xchjf. Further, the helper, if* the beginning, seldom 
has his own tools and works with the mechanic's, and the latter 
is pretty apt to insist upon these tools being properly handled. 

The "Electric Code" 

Lastly, the electrician does not depend upon Ins conscience to 
guide him. His work must conform to the regulations of the 
National Kleetrieal Code and municipal Klccfrical Codes. 

Kleetrieal work is subject to much stricter regulation Minn any 
other branch of the building trades simply because wherever it 
is used, electricity always carries with it the menace of lire* Since 
the financial losses of most tires are covered by insurance com- 
panies, bodies of persons qualified by training and experience to 
study the causes of past Cues and form rules for the prevention 
of future fires, have been organised by these insurance companies 
and are known as Fire Underwriters. The Kleetrieal Code is the 
result of the thousands of investigations and radio Service Men 
will do well to heed its regulations. 



At this point, a few words of warning to employers of Service 
Men, are in order. 

They are responsible for the actions of their agents. Action 
for damage to property while installing radio sets will be brought 
against them, not against the Service Man. If the cause of a 
fire can be traced to their installation, for which they cannot 
produce a written certificate of approval, actum may be taken 
against them. Further, if there has been injury to persons <>r 
loss of life in the lire, this action will be on criminal charges. The 
laws covering electrical installations or repairs to electrical in- 
stallations or appliances are, for legal wording, usually simple. 

We quote from the N T ew York City Municipal Code, Chapter 
Nine, Code of Ordinances: 

"Article 1, Section G. No person shall install, alter or repair, 
or cause to be installed, altered or repaired electric wiring or 
appliances for light, heat, or power in any building except a per- 
son holding a license, a special license, or a permit as defined in 
Section I of this chapter, or a person employed by and working 
under the supervision of the holder of a license, a special license, 
01 a permit. 

"Section 1*2. No person shall supply, cause to be supplied or 
used, electric current for light, heat or power to any wiring and 
appliances in any building until a certificate temporary or final, 
nut homing the use of said wiring or appliances, shall have been 
issued by the commissioner. 

"Article a. Section HOI. (h) Wires shall not be fastened with 
.staples, (i) Twin wires shall not be used, except in conduits. . . . 

"Article (!, Section (111. (e). All splices and joints in con- 
duel ors shall be made both mechanically and electrically secure 
without snider. The splices or joints shall then be soldered unless 
an approved form of splicing device is used, and shall Ur covered 
with insulation equal to that on the wire. (j). Where exposed 
to mechanical injury, wires shall be suitably protected." 

Thus we see that radii* installations in New York City musl 
only be done by licensed electricians or their employees. In the 
exact n leaning of the law, no radio set may be used without first 
being approved by the Commissioner of the l)ep*t of Water Supply, 
(ias and Klectricity. Service Men, therefore, have no "divine 
right" to install or repair radio receivers in any manner they 
wish and, unless their "bosses** are licensed electricians, are con- 
tinually violating local ordinances in the performance of their work. 

How long this condition will last, depends entirely upon the 
character of the work that Service Men turn out and it is the 
writers* belief that the present grade of work is not good enough 
to maintain this state of affairs, and we believe that the time is 
drawing near when radio Service Men will be compelled to take 
out licenses to prove their ability, the same as electricians, 
plumbers, chauffeurs, motion picture operators, or members of any 
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set buyers, figuring the entertainment they 
to them if they were to buy this entertainment 
for a decent job. If they were to demand and get 
as both the law and their insurance policy direct, the 
both they and the radio Service Man will be the gainer, 
living, but when this method involves possible danger to 
to whatever rules are found necessary to minimize 
of Fire Underwriters. 

and DAVID COHEN 




this danger." Mr. Corlies, 



I) 

other trade win-re lives arid properties of 
other person* may he endangered by ea re- 
less n ess or ignorance. 

Inspection a Selling Point 

Several large department stores and a 
number of other radio sales organizations 
have lung ago taken steps to avoid any 
t ron hie for their customers from lire au- 
thorities. With eaeh radio sale, an installa- 
tion charge is made and certificates from 
hoth rndcrwritcrs and City Klcctric Bu- 
reau arc turned over to the customer. In 
such cases, radio set owners can look at 
any inspector without fear, tremhling and 
worry about possible violations. 

Now, of course, will come the loud and 
dolorous erics of the men guilty of the 
flexible cords tacked to walls and spliced 
under canopies, "the others are connecting 
up radio sets the same way and we must 
meet competition. Customers won't pay for 
a decent installation." 

That is not the truth. Armored cable 
does not cost much more than flexible cable. 
The trouble is these men do not know how 
to do the work without ruining entire ceil- 
ings or walls. They haven't the tools to 
fish BX, most of them do not even know 
how to cut BX, they do not know how to 
mix plaster and patch up the few holes t tin t 
may be necessary to open in walls. They 
do not know whether plugging in a radio 
will overload a circuit or not, yet they will 
speak sagely of their high standing in the 
radio industry, 

It is a peculiar fact that men of this 
type get higher prices for repair jobs than 
got id men who really know what is wrong 
with a set. Subconsciously knowing that 
they may have to spend much time at the 
bench before actually finding what is wrong 
with a set, or that they may have to turn 
it over to some other man to fix, they 
have a standard diagnosis, "Horned out 
condenser block," and they show the set 
owner a list price of .*1(>.<W or $ll.H7: some 
radio organizations prize high price getters 
like this. 



A City Inspector Speaks 
Mr. Whittaker of the New York City 
Bureau of (.las and Kleetrieity ami Mr. 
Cawlei of the New York Hoard of Fire 
Indcrwriters take m the district bounded hy 




Pokier taps under canopies, J, or to drops, H, 
arc not ' code wirin s t." 



Fifth Avenue and the Fast River in the 
Fifty- and Sixty-Numbered streets in New 
York City. Since 711 Fifth Avenue, Fark 
Avenue, and the Fast Side are included in 
this district, these men are able to speak 
from experience on radio for extreme wealth 
and extreme poverty: and also on a real job 
as exemplified in 711 Fifth Avenue, the home 
of stations \V FA F ami \VJ7„ 

Mr. Whittaker >;ivs. "To me, it .seems that 
radio men do not realize the serious con- 
sequences that may result from a bad in- 
stallation. Just as surely as the man who 
drives an auto without any brakes, or the 
man who pumps gasoline with a glowing 
cigarette in his month, the man who tacks 
silk cord along a base, up a wall, and under 
the canopy of a fixture, is courting trouble. 

"Ignorance of the law cannot be recog- 
nized as an excuse for its violation. As 
this principle is not peculiar to the electri- 
cal code, hut is recognizee 1 by all governing 
bodies, a radio Service Man cannot take 
refuge behind the excuse that he didn't know 
this or that was a violation. 



•'The most common condition that I find, 
scem.s to be that installation dues not receive 
the attention it should at the time of sale 
of radios. If the buyer wishes to have the 
radio placed in a certain position in » par- 
ticular room and there is no base or wall 
receptacle there, why is that the fault of 
the linn selling the radio? Yet that seems 
to be their viewpoint and they will send a 
man up to connect the radio in as cheap a 
manner as possible. 

4, lf the buyer wishes the set in any par- 
ticular location, I don't see why he or she 
shouldn't go to the expense involved in hav- 
ing the job done in an approwd manner. If 
there are no receptacles, the radio or other 
appliance bought by the tenant has caused 
the condition of its being needed to arise. 
A little courage on the part of the salesman 
who would take the trouble of explaining 
this to a customer, would eertaiuly make way 
for better installations. 

"Keeeptacles wired from fixtures with 
flexible cord, motor generators placed in 
closed, un vent tinted closets, and usually with 
a lot of clothing and other combust i hie ma- 
terial thrown over them, splices made by 
merely hooking or twisting two wires to- 
gether, without solder or without rubber 
tape, gas pipe used as a ground,— these are 
violations and must be 'written up" wherever 
found. 

**lt is false economy on the part of any 
radio dealer to permit his truck driver to do 
his radio installations. Some of the most 
slovenly jobs I ha\e ever seen, have had 
more time and material cost, than it would 
take to pay an electrician to do the job 
rhiht," 

Here we might add that Mr. Whittaker 
has the power to enforce his stipulations 
with the aid of the police and judicial de- 
partments of the City of New York. Head- 
ers will observe, however, that Mr. Whitta- 
ker is not denunciating or clamoring for the 
blood of the Service Man. lie merely calls 
attention to things as be finds them and 
(Continued on futt/f 50+) 
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Short- Checkers 

and PREHEATERS 



( PART 1 ) 

This is the first of a series of articles by Mr. Tillett 
describing the theory and construction of short checkers 

and preheaters 

Bv JESSE TILLETT 



Fi*. A 

A simple short - % heeker auJ frvhcatcr* 



IT is now standard practice with manu- 
facturers of the l>etter-grade tube-test- 
ing equipment to provide means for 
checking vacuum tubes for short cir- 
cuits between elements as a preliminary to 
operating tests; and, in stunt* designs, pro- 
vision is also made for preheating the cath- 
ode type tubes. 

It is the purpose of this paper to touch 
briefly on several practical means of mak- 
ing these tests and to describe and illus- 
trate two working models cmhodyinjr some 
of the principles discussed. It is not pro- 
posed to treat the subject in an altogether 
exhaustive manner. However, sufficient data 
will be given to enable any on*' to utilize 
such equipment as may be available in the 
design of a really practical test unit. 

A few general considerations will not be 
amiss as a prelude to actual detailed dis- 
cussion. To begin with, any short-testing 
device is essentially a form of continuity 
test, and any device suitable for this pur- 
pose can be adapted to the checking of 
vciium tubes for shorts between elements. 

Due however, to the need of a relatively 
simple and inexpensive arrangement, as well 



as one of reasonably high sensitivity, the 
number of really practical arrangements is 
limited to comparatively few. The need of 
a reasonably high order of sensitivity comes 
about by reason of the occasional existence 
of partial shorts and leakage paths between 
elements (such as cathode to heater) and 
for this reason such devices as flashlight 
bulbs, electric lamps, or any device requir- 
ing comparatively high current for its oper- 
ation are less effective than a more sensi- 
tive arrangement, such as a neon lamp, or 
a high resistance voltmeter <or its equiva- 
lent, a low range milliamineter with a series 
resistor appropriate to the meter range ami 
test voltage used). 

A further consideration is the desirability 
of testing certain tube types for shorts 
"hot," that is, with correct voltage applied 
to heater or filament terminals. This is par- 
ticularly true of the cathode type tube and 
it is the writer's experience that in many 
cases shorts ami leakage absolutely fail to 
show up with tube "cold." This point 
seems to have been entirely overlooked in 
some commercial designs. 

A Neon Tube Short-Tester 

Figure 1 shows an arrangement which is 
quit*- flexible, inasmuch as it can be adapted 
to the use of cither neon lamps or six-volt 
dial lights as indicating devices. In the 
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Fig, 1, left, A simple short checker itsino five neon lamps and no switches. 
Fig. 2. right. A short ehrcler nsiaa one neon lamp ami a rotary switch. 



e\eiit of using the neon lamp, the windings 
on the transformer <scc. Nos. 1, 2, :J, t & 5) 
should be tin volts. If six-volt dial lights 
are used, the windings will of course be 
six \olts. Note the fact that the ends of 
each of these windings are designated plus 
(«f) and minus (— ), respectively, which 
simply menus they are ennneetcd series aid- 
ing with the indicating device placed in the 
connecting lead, a- shown. It is quite esscn 
tial to follow these exact connections. The 
same circuit could be used with 1.5-volt 
uni-cells in place of secondary windings I, 
2, :i, I \ (obM-r\ing same polarity) with 
a 1.5-volt flashlight bulb in place of the 
neon lamps or MX-volt dial lights. This, of 
course, in event A.C. is not available. 

If using neon lamp* for indicators ami 
testing the tube "hot," it will be convenient 
to insert a 11.5- to 1-inf. condenser in series 
with each tube element as shown by dotted 
lines. The reason for this will be discussed 
biter during the description of Figs. 4 and 
r, : also some data as to the best type of 
neon lamps to u*e will be gi\en. Note the 
termination of filament leads, at the left 
of the drawing, with "XX" This practice 
is also followed in Fig. 2 and complete 
explanation will be found in Fig. 3 ami its 
associated text. If desired, a chart to in- 
dicate the exact elements shorted can be 
worked out along similar lines to that shown 
in connection with Fig. 2. 

Another Type of Tester 
Figure 2 was lifted bodily from a booklet 
distributed by Weston Klectrical instru- 
ment Corporation entitled "I'ses of Flee 
trical Instrument- for Uadio Testing." The 
only change- being the before-mentioned 
filament circuit termination "XX M to the 
right of the diagram, mid the addition of 
the dotted tines indicating possible inser- 
tion of a comlenM-r of n.5- to I mf. in value 
as mentioned in Fig. I and explained in de- 
tail hi Figs. 5 and <» and the accompanying 
text. 

This condenser N only used in event it 
N desired to test the tube "hot" and then 
only in eon junction with a neon lamp and 
A.C. The "code" or chart, to indicate the 
exact elements shorted N given as an ex- 
ample of similar charts for other circuits 
also. 
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Fi*. 4 

The diagram of the short -checker and preheater illustrated in the photographs. Szeitches SH'\ 

ami SH'2 operate the entire unit. 



G-CG — Grid-Control Grid CG-K Control Grid- 

G-P- Grid- Hate Cathode 

G-F — (] rid •Filament C« K( • — Control Grid- 

('•-K — Grid- Cathode Cathode Grid 

(I- KG — Grid- Cathode Grid I'-F— Plate- Fibmeut 

CO* I*— Control Grid - 1 'late Fl'-K -Plate-Cathode 

K-KG— Cathode-Cathode r-KG -Plate-CatlnNle Grid 

Grid K-F —Cathude- Filament 

CG-F— Control Grid- 
Filament 

Like Kip. 1, this circuit is also rather flex- 
ible, as it is possible to insert any other 
type of indieatinp device in place of the 
neon lamp, such as a dial lipid and dry 
cells, or an A.(\ or !>.('. voltmeter, etc., 
leaving 1 out the series condenser in any case 
where other than a neon lamp and 110 volts 
A.C. iire used. The neon lamp is simple, 
sensitive, r tipped and inexpensive however, 
and is recommended. 

In usinp any arranpement of this circuit 
other than the neon lamp and 110 volts 
A.C, it is recommended that the tube be 
cheeked with the filament or hen tor *Vold," 
which limits the arrangement of the filament 
connections to that shown in cither Kip*. JJA 
or :*c. 

Filament Connections 

Kips. HA, and IJC show three practical 
types of filament connections, as illustrated 
in Kips. 1 and 2 and designated 4, XX" in 
each case. In many short-chirk hip devices 
the practice is followed of puttinp a jumper 
across the filament as shown in MA and this 




Fi*3 

The above three diagrams Wustrate three 
methods of eonnccting the heaters of tubes to 
be tested, 



js O.K. if the short -check is made with the 
filament •Void." 315 illustrates a preheatinp 
arranpement ami when this is used, the tube 
is checked "hot/* Kip. IK' shows a method 
of checkinp for filament continuity which 
can be used in conjunction with practically 
any short-checkinp circuit desired. How- 
ever, in connection with Kip. 2 it woidd be 
simpler and just as satisfactory to return 
flic filament leads to two terminals on the 
bi-polar switch next to those market! K-K, 
or to any of those that are blank or unused, 
and thereby use the same neon lamp used 
.-is short-indicator to indicate filament con- 
tinuity. Of course, other variations of heater 
connections are possible ami one of them is 
shown in the arranpement of Kip. -1. 

A Short-Checker and Preheater 

Kip. 4 shows tin* diapram of an inter- 
cstinp short-checker and preheater ami Kips. 
A ami B show the external and hack of 
panel views. A satisfactory portable tube- 
tester was already available, but was not 
provided with means for preheatinp or 
checkinp for shorts and such a device of 
small size was desired to use with it. This 
is an ape of "Midpets** so why not a midpet 
short-checker and preheater? 

This checker was aecordinply built up on 
a 5% x <»% in. panel, and contained in a 
ease l r, H in. deep inside and has proven very 
satisfactory. Note that two IUM).T. push 
type switches serve to connect the various 
tube elements to the plate and to the fila- 
ment of the tube under test in turn, and 
in various combinations. It is not usually 
important to know the exact elements be- 
tween which a short exists as a short be- 
tween any of the elements renders the tube 
useless. 

'Fhe two switches mentioned are desip- 
nated SWI and S\V2 in the diapram and 
they need only be pushed in turn (not to- 
pe the r) to itidieate every possible short in 
the tube. 'Fhe reference points (or points 
of connection for the two sides of the test 
circuit) are the plate and filament respec- 
tively, and as stated the two push switches 
serve to connect the remaininp elements in 
turn to the plate and to the filament circuit 
in proper combination to indicate all shorts. 



Switch SW.1 adjusts the filament vol tape 
to any one of four values, and the ranpe 
of voltapes shown is sufficient as it is per- 
missible to make such tests at sliphtly less 
than rated filament potential where the tube 
requires intermediate or hiphcr values than 
those shown. 

Senile l\pes of tubes burn so dimly as to 
make it difficult to determine whether they 
are liphtcd or not, and if a test of filament 
continuity on these types is considered essen- 
tial, it is suppested that the circuit be al- 
tered to the extent shown in Kip. 4 11. This 
simply involves addinp a S. 1\1>.T. push or 
topple type switch, which in the normal 
position completes the filament circuit 
tbrouph the filament switch and when thrown 
to the other position checks filament con- 
tinuity nn the same neon lamp used for the 
short-cheek. 

The Neon Lamp 

Xote that the neon lamp is specified as 
UKMU-watt A.C. only. This is the stan- 
dard desipnation used by General Klectric 
Vapor Lain]) Company of lloboken, X. J. 
If the (»..*)- to l-mf. condenser is used in 
scries with the neon lamp, as shown, it 




Fi*. B 

.-In under-victe of the teste* illustrated in Figs. 
J and 4. Observe the simplicity. 

is possible to use other types of neon lamps. 
If the condenser is omitted, it is absolutely 
necessary to use the above type lamp in 
order to permit the tube hemp tested "hot," 
as otherwise the neon bulb will plow even 
thoiiph no .short exists. This is due to the 
rectified plate current. However, using the 
type lamp specified, only one of the two 
electrodes in the lamp will plow as the 
electrodes arc polarized, the plow takinp 
place on the nepativc electrode, and as tin' 
normal rectified plate current is a pulsatinp 
1>.<\ current, partakinp of some of the 
characteristics of both the A.C*. supply and 
also I ).('., the one electrode plows thonph 
the lamp is ostensibly responsive to A.C. 
only. 'Fins may not be objectionable to the 
user as no short exists unless both elec- 
trodes plow, which they will do when A.C. 
is impressed across the lamp due to a di- 
rect tube short. 

(ConthtUffi on fnitftt 198) 
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Improving Operation 

(PRIZE AWARD.) 
Rewiring Battery Receivers for 2-Volt Tubes. 

By B. T. STUBBS 



$10 FOR PRIZE SERVICE 
WRINKLE 

Previous experience has indicated that 
many Service Men, during their daily work, 
have run across some very excellent 
Wrinkles, which would be of great interest 
to their fellow Service Men 

As an incentive toward obtaining infor- 
mation of this type, Kadio-Ckaft will pay 
$10,00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. Ail checks are mailed upon publi- 
cation. 

The judges are the editors of Radio-Craft. 
and their decisions are final. No unused 
manuscripts can be returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best Radio 
Service Wrinkle you know of. Simple 
sketches in free-hand are satisfactory, as 
long a< they explain the idea. You may 
send in as many Wrinkles as you please. 
Everyone is eligible for the prize except em- 
ployees of Radio-Craft ami their families. 

The contest closes the 1 5th of every month, 
by which time all the Wrinkles must be re- 
ceived for the next month. 

Semi all contributions to the Kditor, Ser- 
vice Wrinkles, c-o Radio-Craft, 98 Park 
Place, New York City. 



IN the present ''depression/* the Service 
Man can pick up quite a lew jobs rc- 
wiring older model battery radios for 
the new low current "2-volt'* (filament) 
tubes. In my case, I have rewired several 
models for owners whose storage hattery 
developed a dead cell. With their machine 
using the 2-volt tithes, they are aide to con- 
tinue using the old hat cry, one cell at a 
time. When the old hattery is no longer 
usable, they can use the new "air cell.'' 
Figure 1 shows the At water Kent Models 



and "4!>," rewired for 2-volt tubes. 
Since with !>0 volts "IV on the U.K. tube- 
plates, a negative bias of 4»/ 2 volts is re- 
quired, the secondaries of the first three 
It.K. transformers are disconnected from 
the filament, grounded through a .5-mf. eon- 
denser, and brought out to the "C" con- 
nection. There are only six wires in the 
cable, so the detector "H plus" is cut loose 
and connected to the U.F. and first audio 
plate-lead through a 10,000-ohiu resistor and 
bypassed by a ,5-mf. condenser. Then, the 



wire in the cable that originally went to the 
detector (the yellow wire) is connected to 
the H.F. jzriil lead, and also to the first 
A.F, transformer grid return lead. 

The best volume control found was the 
use of the ''antenna, adjusting condenser," 
as this has a knob on the front panel for 
manual adjustment. Of course, the fila- 
ments ore cut loose from the two rheostats 
and connected direct. If an * 4 air celT type 
of * t A" supply is to be used, a .7-ohm re- 
sistance is wired in at point marked X. 
(Continued on pcuje 494) 
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Schematic diagram of the Atwater Kent Models "33" and "W rewired for 2-volt tube opera- 
tion. The "C" connections for the R.F. stages are grounded through a .S~mf. condenser. 



The Service Man's Forum 

Where His Findings May Benefit Other Radio Technicians 



ATWATER KENT SERVICE MANUALS 

iCtfitor, ItAUio-C'iRArr: 

In the December issue of HAnm-Cu-AFT 
under the department "Service Man's 
Forum, " appears a letter from a Mr. .lack 
Levi ne ut Worcester, Mass. While we ap- 
preciate Mr. Lcvine's letter and bis favor- 
able comments on the At water Kent Service 
Manual, we wish to correct an impression 
which may he conveyed by bis letter, in re- 
gard to our policy with reference to re- 
quests for the Manual from independent 
Service Men or service companies. 

Service Manuals and Supplements are 
furnished direct from the factory to A t water 
Kent distributors and dealers only. Ite- 
q nests which we receive from independent 
service companies or dealers not handling 
the M water Kent line, are always referral 
to the local Atwater Kent distributor. Our 
distributors carry a stock of Service Man- 
uals) and if in their judgment additional 
service on Atwater Kent radio is needed 
in the locality from which the request comes, 
the distributor is at liberty to furnish I 



Manual from his stock to the party making 
the request 

In the majority of eases, the local At writer 
Kent dealer is able to perform any ordinary 
service which might be required, but there 
are occasionally exceptions, and we believe 
our local distributors, being thoroughly fa- 
miliar with the conditions in their particular 
section of the country, arc best able to 
make the decision in these matters. 

To every letter we receive asking for 
the Manual, a prompt and courteous reply is 
sent, advising that the inquiry is being re- 
ferred to the distributor for consideration. 

The present Atwater Kent Service Manual 
consists of some 250 pages of printed matter 
find diagrams, covering sets from the early 
models of 192.*J, up to the present time. 
This is nut u rally an expensive publication, 
and it can be readily seen that it would be 
entirely impractical to furnish a copy in re- 
sponse to every one of the hundreds of 
requests received ever) month. 

We are indeed anxious to have Atwater 
Kent service adequately handled in all lo- 



calities, hut it can readily be appreciated 
that it would not be advisable to place a 
publication of this nature in the hands of 
anyone without discrimination or considera- 
tion of ability or equipment. We feel that 
our local distributors arc the logical people 
to determine, through their salesmen or 
dealers, the qualifications of any particular 
party asking for our Manual, and tin- re- 
quirements for additional service in I he 
section from which the request conies. 

We believe every fair-minded Service Man 
or company will appreciate the factory's 
point of view in this matter, and hope we 
have clarified this matter for all who might 
be interested 

A*i w \riai Kknt Mrc Co.. 
I,. \. * iiAKHONNiKu, Senire MttHft*ter. 



(This department has received many let- 
ters from Service Men who have vainly 
attempted to obtain Atwater Ke;.t Service 
Manuals, and about an equal number from 
men who hftv# obtained them. Naturally, 
(Continued on, \*uje 191) 
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Operating Notes 

The Analysis of Radio Receiver Symptoms 



TIN*, increasing popularity of radio- 
phonograph combinations has tended 
to broaden the scope of ratlin Service 
Mm. The new field opened up by 
Ha- advent of radio-phono comhinat ions, ami 
home "Talkie*' out (Us has made it necessary 
for every man to have a closer Working 
knowledge of the principles of electricity 
and sound. A wide acquaint anee with audio 
amplifiers is no longer amiss in the servie- 
iiijf of these new outfits, 



■iHOwinG LOCATION OF 500-OHM 
GRID SUPPRESSORS 




Fitf. 2 

Chassis layout if the Kolstcr K20 series shozc- 
t'ttfl the location of the ftritl suppressors. 

Perhaps the very first point that should 
he well known is the faet that distortion in 
reeord re prod net ion is not always caused 
by defective audio amplifiers or dynamic 
reproducers. A most usual cause of this 
complaint is improper speed of the turn- 
tahie. Most Service Men know that the 
speed of the turntahle should he seventy- 
eight revolutions per minute. For speed 
adjustment, some out fits supply a strobo- 
seopc, hut the most common method is to 
insert a two- inch strip of paper about one 
inch hetween the reeord and turntahle. With 
the record playing (pickup in position), 
the revolutions should he checked with a 
watch. When the speed is slow, more dis- 
tortion results than when the rate is fast. 
However, for perfect reproduction, it is 
necessary that the phono speed he exact 
or as nearly so as possible. 

In the centering of the armature of any 
magnetic pickup, it is extremely important 
that the magnet he kept in contort with the 
pide pieces or some other piece of iron or 
steel* should the magnet be removed for 
the necessary adjustment of the pickup. 
If the magnet is kept free for only a few 
moments, it is enough to impair and some- 
times ruin the permeability and the effec- 
tiveness of the mapiet as a pickup device. 
It is very simple to slide the magnet, keep- 
in jr it enframed with the pole pieces, for ease 
in adjusting the armature. A weak magnet 
will cause weak volume and distortion. 

Most pickups employ a strip of soft 



By BERTRAM M. FREED 

rubber as a centering device for the arma- 
ture ami also as a damper for too rapid 
vibration of the armature. When the pick- 
up is kept inactive for .some length of time, 
the rubber strip will harden and throw the 
armature off to one .side, no matter how 
many times, an adjustment is made. The 
remedy in this case, is replacement of the 
rnhUT damper. A proud phonograph reeord 
to use in testing the low frequency response 
of a magnetic pickup is Victor record No. 
21121, which has notes below (iO cycles re- 
corded on it. 

Radiola Model "48" 
When employing n magnetic pickup with 
the Uadiola "Mf receiver and similar Victor 
models, it is best to use a pickup with 
an input transformer coupled to the proper 
terminals on the terminal strip of the re- 
ceiver. It occasionally happens, however, 
that an annoying hum will result while a 
record is being reproduced, This condition 
can he eliminated hy shunting a 5000-nhm 
resistor across the phono input-transformer 
secondary. 

In the new IK* A phono-radio combination, 
records other than Victor will not operate 
the automatic record-changing device, due 
to the difference in record- rejecting grooves. 
The Victor records have an eccentric groove, 
while others have concentric grooves. How- 
ever, provision tor these other recti rds has 
already been made. 

Hy the addition of a new part, which 
can be obtained from the distributor, any 
record can be made to operate the record- 
changing device. The trip-arm that opcr- 
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Diayram of the Sonora model 'Vf44" pozver 
unit. . In open bleeder :vill increase all volt- 
ages. 

ates tht» sttip switch should be removed from 
the mechanism. On this part will he found 
two holes ;il ready drilled to take the ma- 
chine screws that hold the new part tin the 
trip-arm. This part is slotted so that an 
adjustment can easily he made by sliding 
to the proper position. The two screws 
pass through the slot, through the drilled 
holes, antl screw into the threaded strip 
that is supplied. The screws should not 



be firmly tightened until the trip-arm has 
been fastened into place, The part should 
be set, so that the stop switch operates at 
the propel- time. The machine screws should 
then be tightened. 




Fi«. 3 

Detail schematic of the I'ada "4.V detector 
unity An open chassis-to-scrccn resistor caused 
distortion. 



Rrunswicks 

The Brunswick Automatic phono- radio 
combination met with wide favor because 
of its low price and comparative simplicity. 
Certain precautions must he taken for 
proper installation and operation. The out- 
fit is a heavy one hut it is important that 
the cabinet stand on a level floor. Should 
the cabinet he tilted, the pickup arm will 
swing too far antl start from a tjuarter to 
one-half inch from the beginning of the 
record. The loading compartment holds 
twenty records, antl care should he taken 
that the records should not exceed that 
number antl that each record be straight. 

A warpetl record will jam the mechanism 
antl perhaps seriously injure its operation. 
The common troubles on model * 4 PJ" are 
but few antl much need not be saitl of them. 
Sometimes, after the mechanism has been 
startetl, the records start rejecting continu- 
ously. This com li Hon is a usual sign of a 
jammed solenoid plunger, To straighten 
this trouble, it will he necessary to loosen 
the two screws holding the solenoid to the 
iron frame and re-cent er the solenoid to 
free the action of the plunger. On some 
occasions, the motor will operate but the 
changing mechanism does not. Here, the 
solenoid should he tested. Usually, in the 
latter symptom, the solenoid will he found 
burnt out. 

When the motor stops after a few revo- 
lutions after the starting button has been 
pressed, look to the cycle switch beneath 
the gears. 

This switch will cause the above complaint 
by failing to make proper contact. How- 
ever, a shorted cycle switch will cause the 
condition where operation of the off-on 
switch will fail to stop the motor. Should 
the motor stall or lose power while chang- 
ing records, it would be wise to clean the 
(Continued on page 501) 
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MAJESTIC MODEL 25-9-TUBE TWIN-DETECTOR 
Superheterodyne Receiver Mouels Brentwood, Cheltenwood, and Brucewood 



Three new Majestic receiver models intro- 
duced by Grigshy-Cirunow Co., Chicago, 111., 
have features of special interest to Service Men. 
These models, the Ureutwood (Jacobean Low- 
boy), Hmcewood (grandfather clock pattern), 
and Cheltenwood (highboy) incorporate "twin 
power detection," a type of rectification which 
was used in the Science Museum (Umdon. 
Eng.) receiver, which was first descrilied in 
America (at any length) in the April and May, 
19.U issues of Radio-Craft; this detector action 
was still further analyzed and discussed in 
the XoYcraljcr, 1931 issue, pape 298. The first 
reference to the Science Museum set (which 
incorporated the ,,4 paraphasing"' or twin power 
detection circuit) as a ' perfect Quality"' receiver, 
was the original title, **A Perfect Duality llem- 
onst ration Receiver.'* in the April issue. It is 
recommended that Service Men refer to these 
articles in order to familiarize themselves with 
the theory and operation of such "twodetector- 
tiilie" Circuits. 

It is inadvisable to use any but Majestic 
tnlies in these receivers, since tul>e shielding, 
which is part of the design of those tul>es with 
code numbers terminating in the letter S, i* 
essential to the correct operation of the several 
circuits. 

Operating characteristics for the tube circuits 
of the Model 25 chassis are as follows: Fila- 
ment potential, VI to V8, 2.5 V.; \"9, 5 V. 
Plate potential. VI, V2, V4, 260 W: VJ, 90 V.; 
V5. V6, 115 V.; V7, V8, 245 V.; V9, 400 V. 
Plate current, VI, 5 ma.; V2, 1. ma.; V3, 
3.5 ma.; V4, 5.5 ma.; \ 5, V6. 14 ma.; V7, 
Y8, 32 ma.; V9, 120 ma. (total). Filament- 
to-ground potential, \ 7, V8. 16.5 V. Cathode 
potential. \ r l. V4. 3.5 V.; V2. 8 V. Screen- 
ed potential, \ r l, V2. V4. 90 \\; V7, V8, 
260 V. First filter condenser D.C. 385 V.: 
second condenser, 330 V. Field coil, 70 V. 
(Measurements to ground at 115 V.. line po- 
tential, and volume control set at maximum.) 

The Model 25 chassis employs the efficient 
5n per heterodyne circuit designed with a greater 
TiuinlxT of tuned stages to give the character- 
istics of uniform high sensitivity, single-channel 
selectivity (10 kc), and nearly perfect A.F. 
response. 



The circuit from antenna to speaker is ar- 
ranged as follows: pre-selector, first-detector, 
oscillator. I.F. amplifier, second-detector (twin 
l*>wer detection), push-pull pentode power am- 
plifier stage. Nine ttil>es are employed in the 
aljove mentioned circuits. 

The Model 25 sui>er heterodyne circuit ditTcrs 
from the regular Miptrnt urouyne circuit em- 
ployed in the customary receivers, in that the 
design of the second-detector stage (through 
the use of twin-detectors) provides an almost 
lierfect Fidelity of signal output from the 
<pe:iker. 

The R.F. amplifier, first-detector, and I.F. 
amplifier are biased by the volume control, and 
a lialaucc resistor of 160 ohms (contained within 
the control), which are in the cathode circuit of 
these tubes. The twin power detectors have 
in their grid circuit a *4meg. resistor which 
returns to ground. 

Control of volume is obtained in the Model 
25 chassis by a 6,5 00 -ohm control which varies 
i he bias of the K.F. amplifier, first -detector, and 
I.F. amplifier stages. 

hi cases where low sensitivity is encountered, 
the first step taken to remedy the condition 
should be the checking of the R.F, types ti-51 
and C-51-S tul>es. Tulies having a low am* 
pit heat ion factor in any of these positions will 
seriously atTeCt the sensitivity of the receiver. 
These procedures should always be taken prior 
to any attempts at remedy by realignment of 
ihe Condenser gang. 

The power supply system of the Model 25 
chassis consists of a i tower transformer, filter 
unit, and dynamic speaker field. The filter unit 
contains two 8-nif. especially designed dry elec- 
trolytic condensers, a luVrally designed choke, 
and the speaker field in addition. 

In checking the alignment of the Model 25 
chassis, the I.F. transformers should not lie 
aligned unless there is definite reason to l»elieve 
that they arc out of adjustment. The setting of 
these transformers at the factory is more or 
less permanent, and should not need further 
adjustment, except in rare cases, in all aiian- 
tnent procedure an output meter must bv ttsvd. 

The procedure in aligning the K.F. and oscil- 
lator tuning condensers is as follows: (1), tunc 



in a station in the vicinity of 1,500 kc, or put 
the output of a local oscillator (if available) 
into the receiver; (2), align the R. K.^ stage, 
and oscillator tuning condenser (the R.F. stage 
and oscillator aligning condensers are on the 
gaug condenser). 



•J.oooo 




Under -victu of the model 25 chassis. All 
parts are labeled for the convenience of 
Service Men. 

To align the oscillator tracking condenser, 
the steps are as follows: (1), Tune in a local 
oscillator, set at alwut 600 kc; (2), adjust l>oth 
the tuning control and tracking condenser si- 
multaneously to give maximum signal as noted 
on an output meter. This will l»e obtained by 
••rocking" the timing control across the reso- 
nance point while adjusting the tracking con- 
denser to give maximum output at the point 
of resonance. (This operation cannot be per- 
formed without a local oscillator and output 
meter.) 

The alignment of the K.F. oscillator aligning 
condensers now should !>c checked in the vicinity 
ot 1.500 kc. 

The color code of the power transformer is 
as follows: Start and finish of primary wind- 
ing, yellow: start and finish of anode, red: cen- 
ter-tap (anode), black: start and finish of No. 1 
heater, black: start and finish of No. 2 heater, 
yellow; start and finish of 5-V. filament, black; 
center-tap of No. 1 heater, red. 
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HOWARD MODEL 45 A. V. G. SUPERHETERODYNE 
WITH MODEL A. V. H. CHASSIS 



The values of the components of this receiver 
chassis are as follows; Resistors Rl, R.t, K5. 
M-meg. (J4-w;ittj; \<2, Rfi, 500 nhms (K- 
watt); R4, 6,000 nhms (Vj-watt); R7, ,tnjH>D 
ohms; R8, volume control, T j-nieg. ; R9, J^-mejr.; 
R10, 3,000 ohms; Rll. _>,000 ohms; RI2, Rl.t, 
150,000 ohms (".-watt); R14, 2 megs.; K15- 
K16-R17-R18-R19. \oltage divider, 9,900 ohms; 
R20. R21, 10 ohms (center-tapped J ; \<22. JOO 
ohms. 

Condensers <"4, C5, I 'o. C7, l.K. trimmers; 
C8. C9, C10, CIS, CI 6, n.HtiL; CI!. .00025- 
mf.: CI2, .f'01-mf.; CI7, C1X, 0.25-mf.; C19, 
C23, 0.5-mf.; C2I, .n5-nif.; C24, I. inf.; C25. 
C26, 8 mf. (420 volts): ('27. ♦ mf. (42o volts). 

In the interest of obtaining licst results with 
the Automat le Volume Control recener, it is 
ini|>ortant that the type '27 control tulie V9 
he a selected one, with a definite plate current 
cut-off when tested at 180 volts plate and 20 
volts hias cm the grid. This cut-otT should !*• 
less than 5 microamperes. If there is no means 
availahle for cheeking the tulie (in the form of 
a special tube tester), an immediate check for 
tnhe ficrformancc can In* obtained in the set 
itself. 

For instance, disconnect the antenna ami 
short-circuit the aerial lead, leaving the con- 
trol tube out of the socket, and note the swing 
of the tuning meter. Then insert the tulic in 
the socket and if it is a good automatic volume 
control tnhe, there should be no ehonne in the 
position of the pointer on the tuning meter. 
If there is a change in the |Kisitioti of the tun- 
ing meter (winter, namely, a swing toward the 
riuht, it is an indication that the A.V.C. tnlx- 
does not have a definite plate cut-otT; instead, 
it is drawing plate current and as a result the 
bias voltage on the regular U.K. and l.K. tubes 
has been raised, with the consequent cutting 
down in plate current. 

The Model 45 speaker has a .150-ohm field, 
and as such it cannot be used with the Models 
35 and 40 receivers. 

The receiver housed in the regular cabinet 
is the "Model 45"; the chassis is the ''Model 
AV11." 

The automatic volume control functions in 
MOWN 



holding the second -detector input voltage at a 
definite level, a system which is different from 
that in other rceehers. A reduction of back- 
ground noises, between stations, will be noted. 

The only .service met with to date on the 
Model **\\'* receiver has lieen in connection 
with thr shorting out of the U.K. plate bypass 
condenser, the red lead of which may accident- 
ally become wedged underneath the first l.K. 
coil can. The insulation does not cut through 
immediately but. after being in service for a 
number of days, the pressure on the insula- 
tion may be such as to gradually cut through 
it, shorting out the plate bypass condenser, ami 
thus producing zero voltage on the plates of 
the U.K., first detector, and l.K. tubes. 

The A.iV.C. tube is so connected by means 
of a 2-mrgohni resistor, R14, that the grid is 
at absolute "II " )>otcntial. The cathode of 
the tube i.s connected to a point on the voltage 
divider which is at 24 volts positive, with re- 
sect to '*!*» ** or the grid. There then exists 
between the cathode and the grid a {totctitial 
difference of 24 volts with the grid negative 
by this amount. The plate of this tnlie con- 
nects to ground by means of two 150,000-obm re- 
sistors, R12-R13. Since ground is connected to 
124 volts. |K)sitive (with respect to *'15 — ") , there 
exists Iwtweeii the cathode and the plate a po- 
tential difference of 100 volts. In order to 
bypass any R.I', energy which may appear on 
the plate, a non-inductive condenser C22 is 
connected from the plate of the A.V.C, tube 
to the cathode. 

With the condition of no-sicinal there exists 
a bias of 24 volts and a plate i>otcntial of 100 
volts. t'nder these conditions, there is no 
plate current flowing and the tube is said to 
be adjusted % to cut-off. Since no plate current 
is flowing, there exists no voltage drop across 
the plate circuit resistors and, therefore, there 
is no bias voltage on the grids of the controlled 
tubes. The only bias on the U.K., first detector, 
and l.K. is caused by the respective voltage 
drops across their cathode resistors. These re- 
sistors arc designed to give the most sensitive 
operating point. 

In the ease of a received signal, energy passes 



through the receiver to the second- detector grid. 
Here the A.V,C, (automatic volume control) 
tube grid, and the second-detector grid, arc in 
parallel. The signal voltage is fed to the grid 
of the A.V.C. tul>e through a small fixed con- 
denser, CI I, 

It will lie seen that during the |»ositive halt 
of the incoming cycle, the jKrak voltage of the 
signal swing subtracts from the original bias 
voltage; which means that the instantaneous 
bias on the tube is less than the original bias 
and the tube begins to draw current in its plate 
circuit. Since this current flows in the resistors 
in the plate circuit of the A.V.C. tube, there 
exists a voltage drop across these resistors; 
also, the flow of the electrons is from plate to 
ground so that the plate becomes negative with 
respect to ground. Now, since the original po- 
tential of the cathode of the U.K., first detector, 
and I.I'', tubes is positive with respect to ground, 
it follows that if the grids of the respective 
tul»es are connected to a resistor in the plate 
circuit of the A.V.C. tube, that any luteutial 
existing across this resistor is added to the 
original bias and makes the grids more nega- 
tive than the original bias by the amount of the 
voltage drop across the resistor in the A.V.C. 
tube plate. 

It is at once apparent that the greater the 
signal voltage appearing at the grid of the 
A.V.C, tube, the more plate current will flow 
in the plate circuit : an increase in plate cur* 
rent means an increase in bias on the R.K., 
first -detector, and l.K. tul>es; an increased hias 
on these titles means less amplification and, 
therefore, less grid swing on the second -detec- 
tor and A.V.C. tulie. This cycle goes on until 
a constant voltage is obtained across the second- 
detector input, or, in other words, until a con- 
dition of equiffhrium is reached. 

Since R8 is located where the tone control is 
normally connected, it was necessary to relocate 
the tone control, ("U-R9-C14. As less resist- 
ance is included between the two condensers, 
they liecome more effective in bypassing the 
higher audio frequencies; at the same time, they 
resonate the primary of T2 to a lower audio 
frequency. 




OPERATED 
BY TONE , K . 

CONTROL 



Resistor R\5 is 450 ohms; /?16, 3,000; 7?17, 3.750; 7?18. 2,250; /?19, 450. Condensers CU-04, 0.1-m/.; C20, ,0009-m/. 
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A Self -Powered 

S'W Converter 

An attachment that enables the reception 
of foreign stations 

By M. H. GKRNSBACK 




Fi*. A 

Front view of the S-IV converter. 



MOST of the *hort-\\a\c converters 
that an 1 now in n>e have several 
toils, at least one for the oscillator 
and niii' for tin* antenna stage. In 
order to change wa\ eleiigth hands, it then 
liecomcs necessary to change at least two 
roils. In the converter to In- described, all 
of the coils arc wound ofi a single form and 
a single stage t»f I.K. is incorporated in an 
attempt to minimize any stray pickup. 

The converter itself, illustrated in Kigs. ,Y 
and 11, is a "three-tube" affair consisting of 
a modulator, an oscillator ami an intermedi- 
ate frequency amplifier. In addition, it con- 
tains a built-in power unit, eliminating the 
necessity of tapping the current supply of 
the broadcast receiver. 



The short-wave ran pre is covered by three 
phig-in coils. All the inductances used in 
the converter for an}' one range are wound 
on one form, eliminating the necessity for 
separate sets of plug-in coils for each band. 
There are six contacts on each of these 
forms, five of which arc brought out to a 
regulation l'Y-ty|»e base, the sixth being in 
the form of a special wiping contact on the 
side of the coil form. The coil forms are 
tubular with an outside diameter of l>/ 2 ins. 
a fid a length of 2% ins. 

Coil Construction 

Coil No. 1 covers the band from 80 to 200 
meters and is tight -wound with No. 24* 
enameled wire; 10 turns are used for the 
antenna coil, 34 turns for the modulator coil, 




Fi*. B 

Chassis vice of the self. peered .S'-lf converter. All that need be done is to connect the con- 
verter te> the receiver ut order to reeeive short-wave stations. 



13 turns for the oscillator-plate coil and 20 
turns for the oscillator-grid coil. 

Coil No. 2 covers the band from 1-5 to 85 
meters. It consists of four coils wound tight 
with No. 22 enameled wire; 9 turns for the 
antenna coil, 20 turns for the modulator coil, 
U turns for the osciHator-plate coil and 13 
turns for the oscillator-grid coil. 

Coil No. 3 covers the band from 15 to 40 
meters. This form is wound with No. 22 
enameled wire, but each turn is spaced from 
the adjacent turn by one thickness of wire. 
Kight turns are used for the antenna coil, 7 
turns for the modulator coil, 8 turns for the 
oscillator-plate coil and 7 turns for the os- 
cillator-grid coil. 

The oscillator is coupled to the modulator 
through the screen-grid of the modulator 
tube as shown in Fig 1. 

This converter differs from the usual type 
in that it incorporates a sharply tuned stage 
of intermediate-frequency amplification fol- 
lowing the modulator. This I.K. amplifier 
has a high gain and is not merely a coupling 
stage between the modulator and the broad- 
cast receiver. The frequency of this inter- 
mediate stage is adjustable by means of the 
trimmer condenser Cl located at the back 
of the chassis, ami may he varied between 
900 and 1100 kilocycles. The circuit has a 
resonant peak in the vicinity of 1000 kc. and 
should be operated there for best results un- 
less there is a strong broadcast signal near 
that frequency which might cause interfer- 
ence. 

The main tuning control is the variable 
condenser C3 which is placed in the grid 
circuit of the oscillator tube. The modulator 
tuning condenser C2 is used as auxiliary con- 
trol for fine tuning after the carrier has 
been tuned in on the main dial. 

By means of a D.I'.D.T. switch controlled 
from the front panel, the aerial may be con- 
nected directly to the broadcast receiver or 
it. may be connected to the converter input. 
At the same time, the output of the con- 
verter is connected to the aerial connection 
of the broadcast receiver. It is not neces- 
sary to make any changes in the connections 
between the converter and the broadcast set 
once the initial installation has been made 
as the switch takes care of this. 

The tubes required for operation are: one 
type '27 for the oscillator, two type '35 for 
tiie modulator and the intermediate fre- 
quency stage, anil one type '80 for the power 
supply. The heaters of the tubes are oper- 
ated on A.C. from the power transformer. 
(Continued on page 502) 
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THE FINEST 
BROADCAST RECEIVER 
THAT CAN BE HAD 



In th e 716 -683 

Ten-Tube Broadcast 

Two-Unit Super 
Pentodes in Push-Pull 
Three-Vario-Mu Tubes 
Double Tone-Control 
Fractional Microvolt 
Sensitivity 
10 kc. Selectivity 

1 1 Vi" Electro-Dynamic 
Speaker 



The 716 tuner as described above, completely factory wired, 
tested and RCA licensed. Size 16H" long, IOV2" deep (ex- 
clusive of controls) 7Ji" high. Shipping weight 25 lbs. 

_ „ _ „ Price $69.50 LIST 

The 683 amplifier is intended primarily for use with the 
716 Tuner. Supplies required B, C. and heater currents. De- 
signed to use with 85 5B Speaker (800 ohm field). See Page 
7 of catalog for complete description. Factory wired and 
tested, RCA licensed Price $69.50 LIST 



No AllAVave Receiver Will Beat the 726SW 

In the 726SW 



2* — 



Tubes required: 2-'24's, 3-'27*s, 3-'51's, 2- , 47 , s, l-'80. 

726SW All-Wave Superheterodyne, complete as de- 
scribed above, wired, tested, licensed, including S-M 855 
l\H" electro-dynamic speaker unit. Siie 20}^" long, 12" 
deep, 8\4" high. 110 volt A. C Price $139.50 LIST 

SILVER * MARSHALL, Inc. 

6457 West 65th Street Chicago, U. S. A. 

Canadian Division: 
SILVER-MARSHALL of CANADA, Ltd. 
75 Sherbourne Street, Toronto 
Export Office: 41 Water Street, New York City, U. S. A. 



Nine -Tube Broadcast Super 

Eleven-Tube Short-Wave 
Super 

No Plug-in Coils 

Pentodes in Push-Pull 

Three Vario-Mu Tutes 

Sensitivity Between .45 and .7 
Microvolts per Meter 

Selectivity Absolute 10 kc. 

HV4" Electro-Dynamic 
Speaker 



! SILVER-MARSHALL, Inc. 

I 6457 W. 65th Street, Chicago, U. S. A. 

1 □ Please send me full technical details on the S-M 

! 716-683 (enclosed you will find 2c). 

1 □ Please send full technical details on the S-M 726SW 

I (enclosed you will find 2c). 

1 □ Please send me FREE your November General 
| Parts Catalog. 

I 

! Name 



Address 
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RADIO- CRAFT KINKS 

Practical hints from experimenters 9 private laboratories. 

Prize Award, $5.00 



BUILDING A RESISTANCE 
CALCULATOR 

By S, H. Burns 

FEW experimenters are fortunate enough 
to have an oluuiueter or other instrumriit 
for tlu* measurement of resist aiice. There 
is no end to the oeeasions that eall for the 
use of some sueh device, even while carrying 
on the simplest of experiments. 

With the current and the voltage known, 
the resistance can he calculated liy a|iply- 
111^ the formula for resistance in Ohm's Law. 
A voltmeter ami a millinnuneter, when used 
in connection with a battery, will give these 
values. The disadvantage of this method 
is in having a voltage supply that is con- 
stant while the current that must flow 
through the resistance being measured, is 
drawn from it. Then too, a considerable 
variation in the voltajre must be available 
1 4 » accommodate the measurement of greatly 
different resistance values with any decree 
of accuracy. For a low resistance measure- 
ment, it is not possible to use a high volt- 
age; on the other band, when dealing with 
higher vajues the voltage should be increase* I. 

Where the work can be done quickly, 
batteries are satisfactory, but oftentimes 
the voltage required for accuracy may be 
as high as 100 volts. In these days of bat- 
tery eliminators, it is somewhat of a prob- 
lem to secure this battery voltage. 

A Reliable Voltage Source 

Various schemes were tried out while 
searching for something that would supph 
any reasonable voltage for as long a time 
as was necessary to complete the work at 
band. It was decided that 100 volts woi.hl 
be sufficient for all requirements. The A.t\ 
lighting circuit seemed to offer an unfailing 
source of energy. Now to convert this 
into the direct current required. After dis- 
carding several ideas as altogether too com- 
plicated, the scheme illustrated in Fig. 1 
was adopted. 




The only things needed arc a tube for 
rectifying and a variable resistance to regu- 
late the voltage output supply. Several tubes 
were tried ami a *2(i was selected since the 
rectified voltage was plenty high enough and 
the current output sufficient. Then also, 
most experimenters will have several of these 
tubes not in use since they have been re- 
placed by other types. 



$5 FOR A PRACTICAL RADIO 
KINK 

As an incentive toward obtaining radio 
hints and experimental short -cots. Kamo* 
("haft will pa> $5.00 for the best one sub- 
mitted each month. Chocks will be mailed 
ujmn publication of tin- article. 

The judge* are the editors of Uadio-C'raft 
ami their decisions are final. No unused 
manuscripts are returned. 

Kullow these simple rules.: Write, or 
preferably tyjie, on one side of the sheet, 
ni\injj a clt-ar description of the bc*t ratlin 
"kink" pin know of. Simple sketches in 
free hand are .satisfactory . as long as they 
explain the idea. You can send in as 
many kinks as yon wish. Kveryom* is elig- 
ible for the prize except employees of Uaimo- 
C'kaft and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must Ik: 
received for the next month. 

Send all contributions to Kditor, Kinks 
Department, c-o Rahio-Ckaft, 98 Park 
Place. Xew York City. 



Fig. 1, left 

Theoretical circuit of the resistance calculator. 

Fig. 2. right 
Final circuit diagram of the calculator. 



The llO-\olt line has one side tied to the 
grid and plate terminals of the uihc while 
the other side of the line is not connected to 
the rectifying tube directly. A variable re- 
sistance of 25,000 ohms is in series with the 
tube filament mid the other side of the line. 
The 2-i ii f. condenser shown across this re- 
sistance levels out tin* rectified voltajre just 
as in any rectifying circuit. It can be of the 
low-voltage bypass type since the voltajre is 
not great. 

The filament of ;i *2n' operates on 1.5 volts 
and consumes 1.05 amps. An idle filament 
transformer having such a winding can be 
used for this; or, if one is not handy and 
the device is to be made more or less perma- 
nent, a heater transformer can be quickly 
ma lie. For the core, remove the laminations 
from a biirned-out audio t ransformer. That 
portion of the core inside the coil is in most 
cases about , /.-iu. square. 

If the dismantled transformer bad a bob- 
bin in which its coil was wound, remove the 
wire and use the bobbin for the new coil. 
Otherwise, a form can be easily made of 
cardboard. The total current is low, there- 



fore a primary wound with No. $2 Ti&S wire 
will carry it. l*sing this wire with enamel 
insulation, or better still, enamel and silk, 
wind 18IKI turns on the coil ami insulate it 
with tape. As the wire is quite thin, flexible 
leads hail best be soldered to the start and 
finish of this primary. The 1.5- volt winding 
consists of 21 turns of No. 20 |5\-S enameled 
wire. Cover the coil with tape to protect 
the wire. The laminations should now he put 
back in place in Hie new coil. To eliminate 
any tendency to hum, dip the transformer 
into a pot of melted wax; this when cool 
will hold everything firmly. 

The Variable Voltage Feature 

In Fig, 2, the parts arc shown connected 
diagrnnimatically. It is the connection from 
the movable arm on the 25,000- ohm resistor 
that gives the voltage and current used for 
our purpose. With the arm at the end near- 
est the filament connection, the voltage ob- 
tained will he loo \olts when the maximum 
of 10 ma. is being used. The drain through 
the resistance will be about \ ma., making 
the total less than 15 ma. at maximum. 

The meter connections are shown in this 
figure also. The voltmeter should have a 
0-1 00 -volt scale and preferably marked in 
10-volt divisions. The 2500-olun resistance 
in series with the inilliaiiiiueter is only used 
when measuring low resistance, and can he 
cut in or out of the circuit ;it will, with the 
single pole switch shown. 

The Resistance Curve 

To eliminate the necessity of working out 
each resistance problem, the curve given in 
Fig. .*{ is used. Along the lower edge appear 
the current values in luilliaiiiperes. The re- 
sistance in ohms is at the left, vertically. 
This curve gives the resistance value directly 
when the voltage used in measuring is 10. 
(Con t hnt e<l on piuje 50:$) 
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The 10-volt calibration curve* The dotted por- 
tion is for an applied voltage of 100. 
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Am a jrrariuatc and a student under your 
supervision. 1 have only the highest 
praise and satisfaction to offer. Any 
man of ordinary intelligence wanting to 
learn Radio could not help but master 
it by your method of training. 

George A. Kkkhs, 
i997 Montclair Ave., Detroit, Michigan 



I am a Projectionist in charge at the 
Andelus theatre, recently completed. 
You may quote me at any time or place; 
tvfer to me, if you wt*>h, anyone who 
may be interested in this vast virgin 
hVl.i of all that pertains to Radio and 
its many allied industries, and I shall be 
deliphti'd to champion honestly without 
any reservation, your courses. 

ah. Strung. 
3005 Woedburn Ave.. Cincinnati, Ohio, 



9 



To study Radio under R. L. Duncan is 
to learn it properly und in a woy that is 
pleasant and fascinating. Once again 
thank you for your kind assistance and 
helpfulness. 

K. E. Price, 

iM Ccteatt St., M\, 

Moose Jaw, Saek., Canada, 



Although it has not yet liecn a year Fines 
I enrolled for a course under your excel- 
lent supervision, 1 ha^c opened a Radio 
Service Shop that is effective, success- 
ful and profitable. 1'eoplc come for my 
services from * very where 

Russbli. Pk ARCE . 
936-18th Street, Dee Muine*, Iowa. 



25,0©0 Men 

have been trained under 
wet/ supervision for tUe 

Better Jobs 
in RADIO 



R. L. Duncan, President 
Radio Training Schools 



IN hundreds of Broadcasting Stations ... in 
Radio Manufacturing Plants throughout the 
country ... in Radio Laboratories ... in 
Wholesale and Retail Radio Stores ... in Radio 
Servicing ... in Sound Motion Picture activities 
... on hundreds of ships that sail the Seven Seas 
... and even in the latest Television develop- 
ments- -you will find ambitious men who have 
been trained under my direct supervision. 

I have devoted the last twelve years exclu- 
sively to the training of men for all branches of 
Radio. Employers in the Radio field recognize 
my methods of qualifying men and young men. 
I have geared my training to the rapid growth 
and development of the Radio industry. My 
courses, text books, methods and equipment are 
based on years of practical experience. 

And now, with the organization of my own 
independent Radio Training Schools, Inc., I am 
better prepared to help you than ever before, in 
training for the opportunities which the future 
of the ever-growing Radio industry will have to 
offer. 

You too can train for Future Success 
in Radio 

The next few years will offer more prospects 
than ever before. The past several months offer 
positive proof that the trained man has the best 
chance. You still can get that training which 
will qualify you to gain a foothold in Radio. 
Study at home, in spare time, at minimum ex- 
pense. Earn while you learn. Capitalize your 
idle and spare time and reap the benefits of a 
trained man in a progressive industry— Radio. 

Make your Idle and Spare Time 
Profitable 

My courses include everything needed for thor- 
ough training. There are no "extras" or "specials" 
to cost you extra money. The lessons, text 
books, methods, correcting, grading and re- 
turning of examinations, all the extra help and 
personal consultation you need . . . everything 
is provided until you complete your training. 

RADIO TRAINING SCHOOLS, INC. 

326 Broadway New York City 



And in addition you are assured practical as well 
as theoretical training. 

Pick Your Branch of Radio 

I am offering four distinct Radio training courses: 

1. Talking Motion Pictures— Sound 

2. Radio and Broadcast Operating 

3. Practical Radio Engineering 

4. Radio Service and Mechanics 

Each course is complete. Each starts out with 
simple principles well within your grasp. Each 
is right up to date, including latest develop- 
ments such as Television. Each prepares you 
for a good paying position. Each leads to a 
Certificate of Graduation. 

Advanced Training for Radio Men 

My Practical Radio Engineering Course is an 
advanced course intended for Radio men who 
want to go still higher. It provides that neces- 
sary engineering background which, combined 
with practical experience, qualifies the man for 
the topmost job. 

A«k for Facta — Write Now! 

Let me sit down with you for an hour or two at 
your convenience. Let's go over the possibilities 
in Radio. This we can best do by means of the 
book I have just prepared. It covers the many 
branches of Radio and the kind of training re- 
quired. Be sure to get your copy it is free. 



*SE MEN MAILED THEIR COUPON 




Mr. R. L. DUNCAN. President uC-2 
Kutlio Training Schools, Inc. 
326 Brua«iway, New York ('ity 

Without incurring the slightest obliga- 
tion on my part, please send me a copy of 
your latest book, 'Tacts About Radio." 

Name _ 

Address 

City .State 
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ZNGiNEEfliNG 



\ I BOOKS SENT FREE I J 

New Edition Containing 100 Pages 



A-C RADIO! 



8 FLEXIBLE 
MAROON 
VOLUMES 

4300 unites. 3200 
i (lustra t Inns, deluxe 

H0\d tKlllpfd hind in K. 
lm lt- x In ejieh lM*»k. 
general Index in Vol. 
N, Cuter* everj «ub- 
jeet In K|eUrliit> - 
Light, Power, Trans- 
itii.vslirfi. timer a tors, 
JHotur*. Switchboard*. 

lUllin. *l*l»lc|iTni|lt*. 

House Wiring, Kali- 

HSIV. Ptr. 



Ur n- glml to send a set to your 
home In examine ami use ai 
>uiir own fur 10 days — to sliow 
juii that lierc U the most up-to- 
date and complete work on Klce- 
trlelty ever published. Written 
hy I'ltnrKKK of Columbia I'. 
— .MIl.MKAN or Calif. *Tefli." 
— II A Kit I SON 0 r Gemral Elec- 
irlo and 20 ntlier noted Elec- 
trital Knglnerr. Starts uff wlih 
elctuintar) Klei hlrliy in dm pie. 
tiim-lei'linli-iil language for tin- 
beginner and itn-ludes cmtv 
Knicinei'riiij! branch for use of 
ivperl- mi the job. 

Complete Electrical Reading Course 

Kleclrhllv, the biggest industry In the world, t out bun s 
t.» grew the most r;ii ldl>. And it offer* better j»>hs, 
biggrr salaries ami a hrU liter futuie than any ntlier 
tUId. Every dollar. «;ery hour invested In learning Elec- 
tricity will eome back to you a thousand-fold, bt .rn in 
Sp.itt- time ulth these lunik- at 
enenfth the m.*i <»f ir.nti' 
« nurses. Outine for organized 
*lmi>. f|iiias-uiie*tioii* iumI a 
\ear'» free eun>ultiiig member- 
ship in I he Ainerh'iiii Tcehnl- 
ial SiHiet> included without 
extra cost, if you mail tuuuon 
immediately. 



LOOK IT UP! 

Thou-Hinl> nf the*.e 
*ets lire Used a> UKI-- 
KKtiNVK honks hy 
titer : employed in 
eleitrhal. building 
< ohm rui t ion and al- 
lied lines. Tin- JIFFV 
INHKX puts the 
answer* to 20.0011 
iiue*tioti* right at 
>«air linger tips. 



AMERICAN TECHNICAL 
SOCIETY 

Dept. E-226 
Drexel Ave. &. 58th St.. Chicago 




AMERICAN TECHNICAL SOCIETY 

Dept. E.226 Dreiel Ave. & 58th St.. Chicago 

Hi-usi- s«>iid lor m dais' fret- trial s-xnlmue *et nf Klertrhul 

llngliieeriug JUM <.n the pres*. Mil to trturn ir I wish 

l„ 1 1 |»si\ tin few «i*n's eM>r -barges on rend pi nf 

Im-iK-. %tm* put r\pre** |f return I'd. i If I i|pi lib- to ki-<-p 
Ibi-ni 1 \% 1 11 pat $2 after In da>* trial, then $:t.»" a 
imrith until faT sii. *peil.il advertising prhe. I< inibl. 
afiei whbh biM.k^ beiome my propi-rt.v. V^r'j. t'uii*idilug 
\|Miili<-1*htl< lo 1»e ini hidnl free. 



.V.imc 



SERVICEMEN! 

Resistor Replacement Manual 

w% w% wj» wf with purchase of 10 Lynch 
f 1% U# Metallised Resistors, or $1 cash 

MORE THAN 200 CIRCUITS 



Metallized 



(Mo Ihe Milue and lode nf raeh re- 
latfr mil iK nosh Ion In the el n tilt, 
nf neaily e*er> popular nukt of ra- £ \rrasi i 
.llo fl.lVHfl TIMK "perl- t_L^a»F 

mtlng _ _ J 

1 . 2. and 3 



trump # 

Lynch Resistors 

Write for Manual today. ^^Jft^ v 

LYNCH MFG. CO,. Inc.. I775RC BROADWAY. N. Y. 



MICROPHONES 

IndUjiensahle fur many usr> |s- the 
MiiMblnatlon Midget Mhrophoue 
mid Karphnue. Modi I M hist rated 
\n :»n; $7.. r iU, wlih earphone. 
SPECIAL NET PRICE LIST 
:h»0 Single Itmioii r»rbon 
Tyi»e Strelehed IHaphraKin ffl.00 
Nil .'{01 Tuo-f 'Hton I'm lion Typ© 
Stretehe<l hiaphragm ... $15.00 
No. :i02 Two- Huh on Heavy l»uty 

Type 

Nm ;i«.1 Two- Mutton Concert 

Mnilel 

Al'o eninplete aeecssnrlr^ 
imblle adilrt'«i uork 
Write for Tat a bus 
MILES REPRODUCER CO. 
20 C 22nd St.. N. Y. C 



30.00 



45.00 
for 
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BALANCING THE VICTOR 
"MICKO-SYNCHRONOUS" KHCH1VER 

(14S) Mr. Arthur Parrish, I'.asking Ridsye. N". J« 
([>. \} I'lt-iiM* explain in detail the manner in 
which the Victor "Micro* Synch rontiti>" receiver is 
to he kilaiicctl. The alitfiiiiiK procedure in c«ui- 
iiectiuii with thi-s radio set model dilTcr> greatly 
from that followed in any other radio >et, and there- 
fore it is considered Nest that accnr.itc in"lrnc- 
tiimj* l>e aeaihiMc liefure any attempt is made to 
align a chassis ;»t the live frequencies specified by 
the manufacturers. 




Fig- Q.148A 

Top of -chassis t iV:e of Victor " Micro-Sytichron- 

<>u t" rccci' r> 

(A.I) The ilecWon to °hnlil-ofY" rc-aliRtiinR the 
"Micro Syiichmuons" receiver w.is an exeeedingly 
wise urn-: in fact, this polies should l»e followed in 
connection with the adjustments of tin.v receiver 
alioiit «hieh there may he any con<ideraMe donht. 

Incidentally, it maj he mentioned that the same 
tuning nuehanism h.is laen used in a nnmher of 
past moileU of \ ictor r.idio set-*, and U retained ill 
the new unrulier*, the K-35, K-.W. and U Ko". the 
cha>ses of which arc represented in l-'ig*. »>.148.\ 
and O.llSlt. The sChetmitic circuit i< .shown in 
KmjIii-Cimi r l>:it:i Sheet No. which appeared 

iu the January. Wl issue. 

Looking at the top of the chassis, there is seen 
a round wheel to which is attached a long metal 
arm. endimr in the tuning knoh. In the center of 
this unit, called the cam wheel, is a Miinll metal 
plate, which, when renn.ved. reveals five groups of 
fi\o screws each. Spaced at equal Intervals around 
Ihe rani wind are fr\e rolhin. e.-.ch ..f which touches 
the fiexiMe track armtml the outer edge of the cam 
wheel. 

Looking at the hottoin *.f the cha>si<. after the 
condenser shields ha\t hemi nnmved. live tuning 
I couileli«crs are st-en. I.ach one is pivoted or sup- 
ported at one point only. The side of the condenser 
opposite the pivot point is fne to mo\e within cer- 
tain limits, although it i- In-imf held in position hy 
one of the round spring. It is also noted that the 
roller on top of tin chassis is attached to tin. mov- 
able side of the tuning condenser. 

The drising aeti m. which produces the soissors- 
likc miit it ill in the eomlensei's win n the tuning lever 
is opt rated, is not from the rollers, hut is through 
the micarta connector links which are attached to 
ihe fiec metal rods fastened to the underside nf 
tin- cam wheel. 

Thus, it is seen that the condenser moves in 
two ways,- -a comparatively Jar^e amount of the 
action of turning the cam wheel, and a very small 
amount on one set of plates due to the roller on 
top of the chassis following the irregular track 
around the miter edge of the cam wheel. This last- 
mentioned movement is the compensating motion 
which is the "secret " of these receiver models. 

Note that the .station selector is set at 550 kc. 
the first screw of each group of five is exactly 
opposite a roller; at 710 kc, the second screw of 



each group is opposite a roller: additional ]>oints, 
all of which arc known * s the aligning t retpiencies, 
arc found where the other screiv s are opposite the 
rollers. 

ISy connecting a voltmeter iu place of the loud- 
speaker as an output indicator, hy setting the tim- 
ing lever at 550 kc. while a local signal generator 
(service oscillator I is being operated, it is possible 
to adjust the first screw of each group of fne to 
a certain point where the largest reading, corre- 
sponding to the loudest *igual, is obtained on the 
meter; thus indicating that each of the five tuning- 
coiuleuser circuits are iu alignment. 

This is due to the fact that the end of the screw- 
caused the roller to move iu or out »light1>. de- 
pending upon the direction the screw was turned. 
This movement of the roller, of course, produced 
a slight compensating movement iu the condenser. 
Thus, at 550 kc. the set is perturnung at its high- 
est efficiency because it is electrically in perfect 
balance. The screws hold their adjustment because 
they are locked in place with a rubber gasket. 

The tuning lever is next set at 71U kc. at which 
point the second screw is opposite each roller, and 
adjustments are again made as at 550 kc. This 
procedure is followed also at the remaining f re- 
tpiencies. 1,001} kc. I ..tOO. and 1.5U0, each time ad- 
justing the proper screw opposite each of the live 
rollers. 

The ends of the screws thus determine the track 
around the outer edge of the cam wheel, which in 
turn determines the invard and outward move- 
ment of the rollers, for each successive position of 
the dial. 

liecausc of the flexibility of the track around the 
outer edge of the cant wheel, there is a gradual 
change in the roller movement and not a definite 
jump at the point where the rollers arc directly 
op|Misite the .serews. Thus, the condensers also 
align at the various positions between the five prc- 
vio«s1> mentioned jroiitts of alignment. 




Fig. Q.148B 

UnJcr-ehassis view of Victor "Micro-Synchron- 
ous'' r<'Cci''Crs. Observe tunimi and adjusting 
mechanism. 



FRANCES "NOBLE EXPERIMENT" 

CUKDIT tn WorUl-limlio the interesting 
statement that ntthmi^h there is a law 
in existence in V ranee rompeHinjr «H radii ► 
set owners to "declare" them, and pay a 
small tax. it is one more honored in tin- 
breach than in the observance. No one 
bothers about enforcing the law, well-know- 
ing that the position will be elfanfred when 
the Broadcasting Bill is passed. 

"Bootlcnjojery" seems to be international! 



www.americanradiohistorv.com 



February, 1932 



RADIO-CRAFT 



485 



HOLLIS BAIRD ON 
"TELEVISION SETS" 

"T T tYVH tin* present hijrh state of rvfine- 
VV went of tone in the modem hroadeast 
radio reeeiver, anyone who delays purchas- 
ing these remarkable instruments at their 
present extremely low priees with the idea 
*they will wait' until television brings them 
a reeeiver for both .sight and sound are 
neglecting a great opportunity. We, for 
one, haven't the slightest intention of put- 
ting oat such a combination set for many 
yea rs, 

"The great television market comprises 
those people who have been visionary enough 
to invest probably $150 each in first elass 
radio sets and enjoy them. These will he 
ideal only for receiving the wmmi programs 
from the studios that send out pictures; now 
we want to build television, not sound, radio 
sets, 

"Television and sound radio are two dis- 
tinct subjects, two arts, and the only thing 
related about them in the future will be that 
the programs will emanate from the same 
studio. From that point the eonneetion 
ceases. The sou ml part of the program will 
go out over the present broadcast waves and 
be received on the p resent type of broadcast 
set. The picture part of the program will 
leave the studios by way of entirely different 
apparatus, go out over a wavelength entire- 
ly separate from the broadcast band, 
demanding a completely different receiver 
for its reception. Thus in the home the 
sijrht and sound entertainment will be two 
distinct features. 

**Sinee this is so, why should we want to 
build up sal en re.#i#t<ntcH by incorporating a 
broadcast set in the same cabinet with our 
television set, two distinct sets merely 
housed together, and then have to charge 
the extremely high price this combination 
would demand, at the same time, asking our 
prospective customers to get rid of their 
existing and highly satisfactory broadcast 
sets at a loss? The idea is too ridiculous 
for any thinking person to seriously consider. 

"Then again, we know that the broadcast 
receivers, having changed so little during 
the past year, merely refinements, have be- 
come a stabilized product. Hut television, 
as good as we may be able to make it this 
year, will have to have a ten-year period of 
development even as has sound broadcasting 
and at the end of that time the television 
receivers will probably be quite different 
from the very best ones we will sell during 
the next three years. 

"Thus to sell a television receiver in a 
cabinet with a broadcast set and then find 
television changing after a few years, yet the 
broadcast set as good as ever, would cer- 
tainly not be wise and would necessitate the 
junking of a perfectly good broaeast receiver 
because it happened to be boused in the 
same cabinet with the outgrown television 
set, 

"No, indeed. We intend to make tele- 
vision a very separate thing from broadcast 
reception, a separate machine. As a sep- 
arate reeeiver it can be changed as the 
passing years improve television. The sound 
will be coming in over the present highly 
developed broadcast sets during that time." 



THOUSAND RANGES 
from this 
HANDY KIT! 




The unbroken sea/ 
certifies quality 

GOOD news for the Service- 
men who have been asking 
us for a compact "resistor kit"! 
Good news for every repair man 
who wants to speed up his work. 

This new Certified Kit contains 
20 Metallized Units of the most* 
used sizes — 500 ohms to 3 meg- 
ohms. It is 

FACTORY-SEALED, FACTORY- 
TESTED, and FACTORY- 
GUARANTEED 

It gives any vatue you want. 
A thousand ranges — two thou- 



Contains 
20 MF-4 
1-Watt 
Resistors 



sand— or more are possible from 
this little kit. Free information 
with every kit tells you how. 

Ask your jobber— and be sure 
the seol is unbroken when you 
receive the kit. 

Metallized Resistors, ot their 
new low prices, offer the greatest 
value in the resistor field todoy. 
The purchase of the Certified 
Kit entitles you to our I. R. C- 
Resistor Replacement Guide free 
— and in addition, our R. M. A. 
standard Color Code Chart. 
See your jobber today. 



INTERNATIONAL RESISTANCE COMPANY 
PHILADELPHIA TORONTO 



I. R. C Resistor Replacement Guide. -M. I V ML^/j I 

PRICE SK Free with purchase af 10 * \ / l 

Metallized Resistors. 

V~§ RESISTORS 

JCT^n . /JT EVERY S E R V 'CEMAN NEEDS T HE I. R. C GUIDE. MAIL THIS COUPON 

INTERNATIONAL RESISTANCE CO., 2006 Chestnut St., Philadelphia. c "* 
Gentlemen : 

I enclose $1.00, for which please send I. R. C. Resistor Replacement Guide. 

Please send complete data on Metallized Resistors. I wish to purchase assortment of 10, 

entitling me to Resistor Guide Free. 

Nome 

Addrest, . 

City Stole 
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Make 
Depression 
Pay! 

Take advantage of the present de- 
mand for repair of old receivers! 
Build strongly for the future, and in- 
crease your business by giving GUAR- 
ANTEED REPAIRS. 
You can do this safely by using 
Radio's Finest Parts— 

POLYMET 
l»ltOIM < TS 

Standard of the Industry 

The new 1932 Polymet Catalog lists 
the widest line of replacement parts 
offered by any manfacturer. You need 
it. Send the coupon below, and we 
will include a remarkable low-price 
offer on the most useful Condenser 
Repair Kit ever assembled. 



POLYMET MFG. CORP. 
834 East 134th St. 
New York City. 

Send me your sensationally low-priced in- 
troductory offer on the Polymet Condenser 
Repair Kit. Also include the new 1932 
Polymet Radio Parts Catalog, without 
charge. 

Name 

Address - 

State 

Mark Proper Square 

□ JOIOU R □ DEAL* ft 

□ SERVICEMAN □ CUSTOM SET HUH OER 





UNIVERSAL 

2- BUTTON SI5.00 
HANOI-MIKE List 

Maximum volume, minimum his*, 
wirntificiillv damped, Truly na- 
tural in time and the most rujnswl 
•nieropliohr vet devised. No dell- 
piiti" ports * to he d:imii£cd if 
dropped, jjirred or mujrlily handled. 
For uiinouiiehur, transmitting «>r 
home reeordinp. <>»r Kiiirtncrrlng 
1 Apartment is ut your service. New 
mtulnj; eover«i twelve models from 

*r>.od up, 

Universal Microphone Co., Ltd. 

1163 HYDE PARK BLVD. 
i«fewood. Calif. U.S.A. 



NEW TUBES FOR OLD 

THE R. F. VARIABLE-MU PENTODE 



(Continued from page 1-58) 



the plate current entirely, while the '39 
retains its smooth variation of plate current. 

True, the mutual conductance is lower 
for large biases than for small ones, hut 
it is this feature that gives the tithe its 
variahlc-mu characteristic. This may he 
verified, by reference to Kig. 2. Starting 
with a zero Idas and increasing negativclVi 
the mutual conductance decreases in almost 
a straight line until a negative hias of 10 
volts is reached, at which point the curve 
hends (concave upwards) gradually decreas- 
ing in a smooth line, until at -10 volts the 
mutual conductance is zero. 

The Variahle-Mu Action 

Let us see exactly what goes on in the 
tuhe when a strong signal is being received. 
Assume the tuhe is operating at its normal 
control-grid negative hias of three volts, 
and a strong signal is impressed on its grid. 
To reduce the volume, the hias must he 
increased, ami in doing so, the mutual con- 
ductance is lowered, causing a reduction in 
output. The stronger the signal, the greater 
the hias must hccniuc, and if a uniform de- 
crease in signal strength is to result, then 
the mutual conductance must vary uni- 
formly. What would happen to the signal 
if a "Mi were used instead of a may 
easily he predicted hy reference to Kig. 2. 

r'ig. ^ shows the variation of urn and the 
plate impedance of the with grid hias; 
these curves being accompanied hy similar 
ones for the '.'Jli. Reference to this set of 
characteristics will indicate that the inn of 
the tuhe decreases for the larger values of 
gritl biases, resulting in a reduction in the 
over-all amplification obtainable. This is 
in accordance with our previous conclusions 
arrived at in the study of the mutual con- 
ductance curves. 
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The carves above show the relation between 
the grid bias ami mutual conductance of the 
'3<* and *36. 



Kor normal operation, the negative hias 
on the tuhe should vary between .'J ami 45 
volts. This range should he sufficient for 
the greatest signals usually encountered in 
practice. With such large control-grid vari- 
ations, it is possible that the plate and 
screen voltages may vary considerably, 
changing the operating characteristics of 



the till*', For good stability, however, the 
screen-grid potential should not exceed !M1 
volts when the plate-current How is maxi- 
mum, and should not exceed 135 volts for 
minimum plate-eurrent. This variation in 
plate and screen-grid voltages will not im- 
pair the operation of tin- receiver in which 
these tubes are employed. 




Fid. 3 

The amplification factor and . I C. plate resist- 
ance for different grid biases of the 'J9 and '36. 

The Cathode 

The new live-elect rode lube uses a coated 
cathode of the semi-quick heater type de- 
signed tor f).C'. operation only. Because of 
the cathode design, the heater voltage may 
vary between 5.5 and 7.5 volts during opera- 
tion (which is m>t an uncommon range of 
battery voltage in an automobile battery) 
without affecting in any way the normal 
life and serviceability of this tuhe. 

The soe ket of this tube is of the standard 
VY type and may be mounted for either a 
vertical or a horizontal position of the tube. 
Standard connections to the terminals are 
made, the control-grid being connected to 
the cap on the top of the tuhe. 

Stable operation is secured if the recom- 
mendations of complete shielding of all the 
elements of a particular stage are carried 
out. If this is not done, the maximum pos- 
sible amplification will not be obtained. Ra- 
dio frequency filters in all leads entering 
the stage shields are desired, as only in this 
manner can coupling between other stages 
be reduced. Bypassing of the screen-grid 
to ground is recommended as a means of 
securing isolation of stages. 

The screen -gritl voltages may be obtained 
from a tap on the "IP supply battery for 
automotive receivers, or from a bleeder cir- 
cuit across the power source in the ease 
of l>.(\ line-operated receivers. A resistor 
in series with the screen-grid ami the high 
voltage point may also he used to secure the 
desired voltage, providing the cathode re- 
sistor method of obtaining bias is employed. 

The '39 as a Detector 

The \'lf> may not ordinarily he used as a 
detector working directly into an audio am- 
plifier. However, it does have a very useful 
(Continued on page 488) 
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NEW TUBES FOR 
OLD 

TRIPLE-TWIN 

(Continued from /*<'<te 

site to normal operation whcir tin* output 
\oltnge is 180 tU'gm'.s out of phase with the 
signal, 

The simplified equivalent circuit jruen in 
Ktjr. 2 is useful in analyzing the triple-twin. 
In order to maintain a voltage across /„ 
which represents tlie effeetive load-impe- 
« la nee of the first section, independent of 
the internal jrrid resistance Hi, the current 
through / must not he a function of the 
jrrid current of tlie output tnhe. To sat- 
isfy this condition, the \nltnge delivered hy 
the iirst section must he likewise constant. 
The input plate characteristics are designed 
to maintain a nearly constant value regard- 
less of the c'liAnjriiijr load. As the effective 
load-impedance decreases, tlie plate impe- 
dance likewise becomes lower, which tends 
to produce a constant voltage. The chang- 
ing load exists already explained, while 
the signal is positive. 




O 1Q00 2p00 3^00 4 000 SpOO(v000 7pOO^X)0 ^00010.000 
LOAD IMPEDANCE IN OHMS 



FiU.4 

.it ratttl h\a<i, the fundamental uHtfut 111. t.f 
less than 5 Per <*«»/. Observe that the ,»utfut 
impedance is equal to the tube's iMpedtiine. 

The spreading and curvature of the plate 
characteristics arc in the right direction 
to estahlish a low enough plate impedance 
tor full grid-current compensation. The 
extra eurreiit demanded hy the lower gtid- 
inipedanee is supplied as graphically demon- 
strated in Fig. On the left of the oper- 
ating line, the Kg-lp characteristic is shown 
with a constant load. On the right, this 
line is approaching the ordinate and its 
rate is a function of the magnitude of the 
positive cycle. The shaded area represents 
grid-current compensation. The grid-cur- 
rent peak is shown as purl of a sinusoid. 
In rcalit\, the non-linear shape id' tin* Kg- 
Ig characteristic alters this form, hut the 
compensation also ncarl) assumes this ir- 
regular shape. Krom tin- fnregoing niial\Ms, 
it is evident that the grid hitis is not a 
function of grid current, ami therefore, re- 
mains steady. 

Load Impedance 

The proper load for minimum distortion 
may he equal to tin- internal impedance 
which also permits maximum power trans- 
fer. Tin 1 output ami distortion character- 
istics as a function of load impedance ap- 
proach an ideal condition as shown hy ref- 
erence to Fig. I. The high- frequency power 
(Continued mt pttoc 488) 




FREE RADIO BOOK- 

describes many opportunities 
to make BIG MONEY 
in Radio -Talking Movies 

(Television also Included) 



Hundred* of Men 
Have Won Success 
This Way 

Tin National Radio Insti- 
tute, is the piinieer home* 
stu l-: Radio school. It has 
of 



pre)* red 
io 



hundred* 




the Radio nrofession— 
some i if them now holding 
leading positions hi tins in- 
dustry. \on'U find N. It I 
trained men in practirullv 
eterv Radio organization of 
any ini|>ortanee throughout 
-he <oimtr>. The same prac- 
tical tested training that en- 
,ihhil these men to get alica.j 
i- mm oi)en to joii. ,\n-i 
this training has lieen ira 
■ironed, enlarged greatly t . 
Uiu up with the constant 
r.M-aiision of Kudio onpop 
t unities. 

Has Made 410,000 
More In Radio 

"1 can safely say 
that 1 luic made 
$10,000 tin ire in 
It i dio than 1 
J would hare made 
h if | lun I cou- 
. tinned at the old 
job When 1 en* 
ATOJ^ . rolled with you 
fc^Jk 1 didn't know a 
^fr" w\\\ from an am- 
ptre. 1 adTls* 
:i]l ambitious young men t.. 
net into Radio There is ton 
greater mijiortunm "— VWwa 
I* Osgood. St. Cloud Ave., 
West Orange, N. J- 

Over $400 Monthly 

•'I hn<l .15 years 
jtstruveling sales- 
man and wis 
making good 
irwitiev but c onltt 
nee the opjior 
t unities m Hi 
(lio. Belic\e me 
1 ha\t inndt 
m- n' monev than 
1 .>\( r did Im 
fore. I have mailt 
more than $100 eaeh month 
I em't say too mm h f'>r \onr 
srhnol.''— 7. C. lnhKtenl 

Radii • Station KIA. San 
Francisco. Cal. —11— 

yn-p j." 
Hum t 




ITere'fl a famous book that has shown many a man the way 
to "cash In" oil the big-nay opportunities in Radio. I'm not 
asking $5 or $G for it — it's FREE. If you're earning a penny 
less than ?r»0 a week, mail the coupon below and get a 
copy of this free Radio book. It will be a revelation to you J 

Many Make $50 to $100 a Week 

Radio— the NEW, uncrowded, growing, t live-wire profession- 
needs many trained men for its good jobs every year. Tele* 
vision. Talking Movies, Aircraft Radio, Radio Servicing and 
Merchandising, trans-Atlantic Radio Telephony and many other 
opportunities are thoroughly covered by N. R. I. training. Each 
one means more big-money opportunities for a trained Radio 
7H4in. My book gives the facts about these Radio opportunities. 
And more— it tells how you can get all the training you need, 
quickly and easily in your spare hours at home, by my new 
and practical methods. In a short time, through my training, 
you will be prepared to take advantage of these big-money 
Radio opportunities. My Free Book will give you all the facts 
and proof of what I have done for hundreds of other men. 

Extra Dollars for You Almost at Once 

Think of making $15, $20 $30 extra each week "on the side," without in- 
terfering with >our regular job! 1*11 show yon how to do that, too. by 
using spare time that you're wasting now. 1*11 show you how to turn 
what 1 m teaching >on into cash nlnnwt at once, when you and I get 
started together. My Free Book tells >oii all alioiit it. If yon send for 
the book today, ami if >ou have the average man's ability, it's possible 
for > on to lie making extra money in leas than thirty days frnin now. 
And >oii can be ready for a good full-time Hadio position after eight 
to twelve months of ^part-time training. 

I'll Send You ThU Big NEW 64 -Page 
Book FREE 

My book is filled trith photos and facts— the pay-raising 
facts \ou want to rend. If \oii're interest ed in Radio, or 
if >ou're interested in making more money, yon owe it 
to >onr>c)f to read this l»ook. The book absolutely won't 
Co«-t >i>u a cent, and >ou nlacc yourself under no obliga- 
tion b\ sending for it. No previous Radio experience 
needed to take advantage of this oflVr. No social 
school ing ictjuired. Fill in and mail the coupon NUWI 

Address J. E. SMITH, President 
National Radio Institute, Dept. 2BXA, Washington, D. C. 




J.E.Smith 



coupon 




J, E. SMITH, President, 
National Radio Institute, 
Dept. 2BXA, Washington, D. C. 

Dear Mi*. Smith : Kindly send me a free ropy of your 
famous t»4-|iagc Radio book, which tells nil About the 
Idjrjiay opportunities in Radio. Talking: Movies, Air- 
craft Radio. Servicing; ami Merchandising, and those- 
coming in Television, and how you can train me at 
hoine to take advantage of tbem. I* understand this places 
mo under 110 obligation and that uo salesman will call. 



! 



Xntne.. 



Town.. 
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1932 PRICE GUIDE 
Radio Supplies — Tubes — Sets 

Every item you require in your business is 
in this book, from the finest high grade 
mike to the smallest screw. 
GUARANTEED QUALITY GOODS 

Prices Lowest Ever Quoted 
Fresh new dependable Merchandise at 

Bargain Prices! 
Leading Manufacturers Lines Complete 
Send For Your Copy Now! 
SAMPLE BUYS FROM THIS BOOK 




$14.65 S1.98 69c „ 

4-Tube Replacement 500V-8Mf 
Receiver Transformer Dry Cond. 
and Three Thousand Other Bargams 
HEADQUARTERS 
/or SERVICE MEN'S SUPPLIES 



Radolek Co., 

102 ^V^S 
Canal Station ^ v /* , 

Chicago, 111. 
Please send me without obliga- 
tion your Service Man's Supply Book, 

Name . — - -- 

Address „ u.i.^.- 

City State ™ 



^Jsfe^ Electrolytic 
« 1 Condensers 




Conservative voltaic ratings, 
fastest reforming lowest leak- 
age factor, minimum noise, 
exceptionally low power fac- 
tor, most effective filtering, 
longest service life — these 
features characterize Ihitiilier 
Electrolytic Condensers. 



Available in upright or 
inverted aluminum cans, 
and in card! man! con- 
tainers with hit: or wire 
lead terminal*. In single 
and multiple section 
units, ami in capacities 
up to 20 mfd., for high 
and for low I). l\ volt- 
ages. 

Write for Catalog 121 
describing Ihibilier elec- 
trolytic condensers as 
well as papi r. mica and 
other dieleelric condens- 
ers for all purposes. 




Dubilier 



Condenser Corporation 

4377 Bronx Blvd. New York City 



NEW TUBES FOR OLD 

R.F. VAR 1 ABLE-MU PKNTODE 

(f *<ntt tinted from p<i<je VHn) 



application as the firxt-tht prior in a super- 
heterodyne, anil may be used to advantage 
in tliis position; the control-grid Idas may 
or may not be made variable. With variable 
Idas on the first-detector the peak oseillator 
voltage .should he math* ahout one volt less 
than the minimum grid bins (approximately 
seven volt.s). This praetiee will eliminate the 
possibility of the first-detector drawing grid 
eurrent causing cross-modulation, which the 
tube is inherently MippoM'd to minimize. 
With a fixed bias, the peak oseillator bias 
should he considerably less than the grid 
bias in order to prevent grid current flow- 
ing and causing grid distortion. 

It should he noted that by varying both 
the first -detect or grid Idas and the U.K. 
and I.F. biases, additional control is secured. 

Because of the advantages in faithful and 
well-eotit rolled amplification which have 
heretofore been difficult to oblain, we can 
well expect the new lines of automotive and 
line-opera'ted receivers to he closer 
in performance to the well-equipped A.C. re- 



ceiver than ever before. 

This tube should also find special favor 
with short-wave experimenters who arc en- 
deavoring t c » sound out the possibilities of 
receiving in the neighborhood of live meters. 
The very low input capacity (:J to \ mmf.) 
and the almost negligible plate-grid capacity 
(.tK)25 of 1 tnmf.) open a new field for 
investigation. 

Operating Characteristics 

The operating characteristics are as fid- 
lows: Filament potential, <»..** volts (l).C. 
only); filament current. o.:{-nmp.; plate po- 
tential, !M» to 1H5 (ISo max.) volts; screen- 
grid voltage, ?M» \olts: control-grid voltage, 
3 volts: plate current, l.o ma.; screen-grid 
current, 1.7 ma.; plate impedance, :100,(MHI 
to <>80,000 ohms: amplification factor, '2H5 
to 700 ; mutual conductance flSO to 105(1 
micromhos, mutual com 1 net a nee at VO volts 
bias, 1 niicromho. 

A circuit diagram incorporating this new 
tube is illustrated in Fig. A, the constants 
for which are included in the diagram. 



THE TRIPLE TWIN 

(Cmttiinteil from jut ye VS7) 



losses caused by increased impedance of the 
dynamic speaker are less than in triode op- 
eration and therefore produce a Matter over- 
all frequency characteristic. This feature 
will allow a greater latitude for speaker 
designs and will eliminate the necessity of 
certain resonant peaks for obtaining high 
register. 



D€T. 




It 



'J 



Fig. 6 

Suppcstcd diagram for a t derision (amplifier. 
Since tin- re is no phase shift, the triple-twin 
is especially adaptable for television use. 

Some attention must be given to the 
shunt resistance Uc which is the effective 
load -impedance of the first tube. This value 
eom.ols the peaks of harmonic distortion 
throughout the power output range. 

Frequency Response 

The fidelity of this new tube is good. 
Figure 5 is typical, ami shows that the high 
register is flat far above the audio-frequency 
range. The frequency characteristic of the 
coupling inductance has little effect on the 
shape of this curve because of the coupling 
shunt-resistance. The curve was taken with 
resistance coupling input and a pure re- 
sistance output load. Resistance coupling 
will probably be seldom used in broadcast 
receivers employing this tube because of 
their combined detector-amplifier advan- 
tages. However, in Fig. (>, a resist a nce- 
I coupling circuit primarily developed for 



television and Special applications is shown. 

Power Sensitivity 

The power sensitivity is high due to the 
no- Ions effects in direct coupling and the 
high gain in both the input and output sec- 
tions. The effective grid area of the output 
section may be large, as the plate current is 
not limited by a strong negative field. This 
allows high amplification with a low plate 
impedance. 

The usual problem when employing high- 
gain tubes, that of eliminating grid to plate 
coupling, becomes small as the high oxer- 
all gain is divided between the two sections. 
For tin* first section, the value of the bypass 
condenser is small. Although the gain in 
the last section is greater than in a power 
triode, the bias resistance value is less. Con- 
sequently, the capacity for effective bypass- 
ing can be directly compared with triode 
operation. 

This tube was designed in the laboratories 
of the Cable Itadio Tube Corporation. 




JJjj 

100 1000 10.000 100,000 

FREQUENCY |N OTCUIS PER SECOND 



Fig. 5 

Fidelity curve of the triplc-frtvin* This curve 
'was taken with a resistive hod. but observe 
that it is flat far above the audio frequencies 
used in radio commit uieatt'tnt. 
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GRAND ISLAND MONITOR 
STATION 

(Continued from page Mil) 



acres 41 f ground surrounding thr liuildiiig>. 
This acreage has Imtii landscaped and in a 
ffw years sin arid hv one of thr Urauty spots 
of Nebraska. Thr Stars and Stripes floating 
from a sevmty-foot flag polr in front of 
thr main huililing advertises the tart that 
this is a Frdrral institution. 

The nuinrrous tifty-foot poles and thr 
iintrnua network .supported hy thriu have 
been rceognifced ;is ;i definite hazard to air- 
era ft. For this reason, a sixty- foot tower 
with a 2-niillion ramllr power revolving red 
lien ei in mounted on top, has hern rrreted 
on thr ground*. A white eourse-liglit point- 
hig dirrrtly to thr loral airport is mounted 
just below thr red lieneon, 

Kvery effort has been made in eon>truct- 
ing the station to eliminate inchietive inter- 
ferenee. All motors used at thr station are 
of thr induction type. All powrr lrads are 
shielded. Copper mesh is inrorporated 
within the walls, ceiling and floor of the 
inotor-grnrrat or room. All outside powrr 
lrads arc underground. Thr telephone cable 
enters the* station through nearly %-inile 
of underground duet. This is a gti-wirc 
ruble ami furnishes ample facilities tor local 
and long-distance telephone communication. 

The Sequence of Measuring Station 
Frequencies 

Karh measurement goes through four 
operations before it is turnrd in to the 
office. First, the station must be inter- 
eepted and idrntitird by the receiving oper- 
ator; second, the measuring sheet goes to 
the measuring honth when* the station is 
measured and the sheet stamped in order 
of its submittal: third, the final results 
must be calculated; and fourth, the entire 
sheet is cheeked. 

All the sheets from one day's watch are 
turned in to the office the following morn- 
ing and made up into a report sheet, which 
is sent in to the Uatlio Division at 
Washington. 




General view of the battery room of the U. S. 
Monitor Station at Grand Island. Xcbroska* 
The room is well ventilated in order to allow 
the fumes that arc generated t to escape. 



Already the needs of the plant have oaf- 
groicn its present size. Many more direc- 
tional antennas are needed if the station is 
to give the same service to all parts of the 
count rv. This necessarily means more land, 



more receiving equipment and more per- 
sonnel. A high power sho;t-wa\c trans- 
mitter is needed for more rapid reporting 
of frequency deviations. The station must 



* * * * * * * 




Distributing panel in one of the generator rooms 
at Grand Island. The generators used for 
chanting the batteries are shown to the right of 
the picture, 

grow and change as the radio art grows 
and changes. With proper support, the fu- 
ture of the station is bright. 

Uses of the Station 

The statical is designed primarily for the 
purpose of cheeking the transmitting fre- 
quencies of all the broadcast stations in the 
Tinted States, as well as a considerable 
number of foreign broadcasters. Aside from 
its routine task, (irand Island perforins 
numerous other special services for the 
Ciiveriniient. It is prepared, for example, 
to report on radio transmission in prac- 
tically any country on the globe. 

Station wavelengths are measured against 
the Standard Precision (Mock which is 
mounted in a vacuum chamber in a ten-ton 
concrete column. The Precision Clock cor- 
responds to the standard pound, the stand- 
ard foot, the standard quart, etc., in Wash- 
ington, and »<; law to thr broadcasters. Its 
pendulum makes one complete swing in two 
seconds, or covers otic-half cycle in one 
second. This frequency is multiplied through 
a tuning fork and vacuum tube amplifiers 
to :ill t MMi cycles per second, from which 
harmonies arc produced and selected to 
match the lowest or highest radio frequen- 
cies in ei minim in I use. 

While reception is taking place careful 
notes arc made of weather conditions, baro- 
metrical pressure, and other items which 
tend to furnish in forma lie mi on transmitting 
conditions. Approximate signal strengths 
are noted as well as any other character- 
istics of the received signal, lly reason of 
this information, it is expected that trans- 
mitting conditions under gi\en circumstances 
will be predictable, and that it will be known, 
in ;i general way, what stations can be re- 
reeeived under certain conditions and at 
what times reception will be at its best. 

In the second part of this article, which 
will appear in the March issue of Uadio- 
(V\rr, the antenna system and all other 
available information concerning this inter- 
esting station will he given. 




"Sitting 

on top of the 

World" 

Permanent success in ratlin work—, as in oilier 
tiling — comes from "making good"- — not juM 
"Kcttinn liy." Making good means prulecling 
\onr >kill ami experience with equipment second 
to none K.i.lin nun who challenge \ K )M wilh the 
newest STPK KMK IXSTUUMKXTS are liter 
ally "sitting on top of the service world" 
abreast — ahead — of radio's swift strides. Xn true 
>ervice man can resist the comhination of sim 
pi i city and versatility of the Supreme "master"' 
instrument —the complete answer to every service 
riddle, namely 

SUPREME 
DIAGNOMETER 
AAA 1 
$147.50 

5 ultra modern testing instru- m 
ments in 1 at the price of * 



F.uy no .n«irumetit until you have seni the 
coupon f »r fullest information on AAA 1 and 
the other new 19JJ SU PR EM K IXSTKl" 
MKXTS. viz.: 

Model 90 

Supreme Set Analyzer 
Model 60 
Supreme Oscillator 
Model 70 
Supreme Oscillator 
Model 40 

Supreme Tulie Tester 

Alt Dealers' ret price* f'.OJ*. Greenwood, Mia*. 
.is )\'ur Jobber to Demonstrate 



$78.50 
30.00 
49.75 
30.00 



FOREIGN DIVISION 
1 10 West 42nd Street New York City 

Cable Adress, I.opreh. New York 







, SUPREME 


INSTRUMENTS CORPORATION 


425 Supreme Buildino. 1 


Greenwood, 


Mississippi, 


Wi-a-c <eixl me full |>arli< ular.« on: 


"'iuVrl' 


Itl'th-sift- in-iruriieut or Instrument* 




inli-TCvOMi Im i 












j Name 
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THE NEW EMC 

Simplicity Test Probe 

Precision Made 



The new EMC "Simplicity Test 
Probe" for service men. dealers, and 
experimenters is a fast, efficient 
testing device of vest-pocket sl/e. 
Users agree that it locates defects 
in radio sets at a great saving of 
time and money. 

The Simplicity Test Probe locates 
open or shorted by-pass and filter 
eondensers. burned- out resistors and 
wiring, breaks in tuninq-coil wind- 
ings* and shorts in variable tuning 
condensers; also checks presence of 
filament or heater voltage and cor- 
rectness of tuning coil polarity. It 
tests continuity ol all low resistance 
windings and resistors. 

Described below are two uses which 
make this instrument worth many 
times its price* 

To use as a visual indication of tun> 
ing condenser alignment and circuit 
resonance, and to insure a high de- 
gree of set output efficiency, place 
the probe across the speaker voice coll. 
and adjust the volume control for 
minimum iliumi nation of the lamp. 
Next adjust tuning eondensers indi. 
vldually for maximum brilliancy of 
lamp, and again reduce illumination 
using volume control. When further 
adjustments result in no increase in 
illumination lamp, the radio set is 
adjusted for its most efficient opera- 
tion. The probe becomes a very effi. 
eient trouble lamp when you fasten 
its clip to one side of a radio filament 
supply and run a wire from the probe 
Point to the other. And it is only $1. 50. 

The EMC Simplicity Test Probe is 
made of a polished red and black 
dielectric material neatly engraved in 

$QoJd. It is exceptionally attractive 
and professional: a 
Br f\ real quality product. 
D a) If Guaranteed and 
I V# comes complete 

■ i ■- with standard lamp 
Net an d full instruc- 
tions. The size is 
7/16" a 7". 

Sales at the re- 
duced price of $1.50 
are now made di 
reet from the fac- 
tory. Send only 
money orders, ex- 
press company 
checks, or cash to 
us and get one of 
the most valuable 
testing instruments 
on the market to- 
day. The net price 
outside of the U. 
is $2.00 at Boston. 




S. A, 



IMMEDIATE DELIVERY 

Ekectk i gal .\ I a n v i \<rru n i ng 

CoKPOKATION 
10-6 Hitib Street Hoston, Mass. 



Skidy Radio in. 




Ha A KcLo 



flcfore he enrolled with 
Radio College of Can- 
ada. Mr. Kelso know 
nothing almtit radio. 
That was two yeai agn. 
Today he is bi> own \*>*s 
with a shop at 2.^74 St. 
Clair St. \Y. lor onto 
with an efficient Sales 
and Service organization. 

Business is good.' Mr. 
Kelso say.-. md he 
thanks Radi College 
for the personal interest 
thev take in every stu* 
dent. 



DAY, EVENING and 
HOME STUDY Classes 

Leading inaunfai Hirers in U. 8. A. ami Canada approve 
ihe radio course at ofTVreil to studenis of ihi? CollrRe. 
It is complete, new. thoroughly pmrileal. Free 
Kmploymem Service definitely hshIst* ym u> Marl in 
business for yourself, or Ket employ mem a* engineer. 
Inspector, tester, salesman, etc. Wrile fur frn booklet. 

RADIO COLLEGE OF CANADA 



310 YONGE STREET 



TORONTO 



LATEST IN RADIO 

(Continued from puye 4(H) 

A special 11 nee- prong socket is necessary 
for its use. two til" the prongs eonneetinjr to 
II le elements of the eel I, while the third is 
used merely for the purpose of keeping the 
polarity of t he applied voltages the same if 
the cell is replaced after it has heen re- 
moved. Two methods of connecting the 
Bridge are shown in Kips. II A and li; the 
values for the component parts being indi- 
cated on the diagram. 




Fit. 11 

TziH> circuits for the Radiovisor Bridge. 

The I J ridge is uniformly sensitive over 
almost the entire light hand, and hence its 
output will not vary greatly with changes 
in the color of light used. The relation 
between current output and light intensity 
on the cell is quite linear, and the voltage 
across the cell tails otV rapidly as the modu- 
lated frequency of light on the cell increases. 

It is a product of the Lliniress Uatterv Co., 
Chicago, III. 

A HIGH INTENSITY 
SEARCHLIGHT 

The new searchlight, n development of 
the Westinghouse Klectrie \ Mfg. Co., is J 
operated front an ordinary storage battery. 
The light is so intense that a newspaper can 
be rem I at distances of live miles: it is 
I visible 50 miles, 

DISSECTING TESTERS 

(Continued from pape 4o7>) 

oscillator is very simple and is outlined as 
follows: 

Sequence of Operations 

I. With the Diaguometcr properly ad- 
j listed to I he A.C. power supply, throw 
the <k <)scillator-Tube Tests'* toggle switch 
to the "Oscillator" position. The adjacent 
pilot lijrht, which is connected in series with 
Hie oscillator tube filament, should be illu- 
minated ; 

"2. Insert the red dnnimy-antcnnu pin 
jtlng into the "Ant." pin jack of the Ding- 
noineter's oscillator; 

3. Insert I he black dummy-antenna pin 
plug in the red "Gnd." pin jack of the 
oscillator; 

I. Attach the " dummy-antenna clip 
to the ^Antenna'* binding post of the radio 
I receiver, or to a contact point specified by 
the radio numufactureft; 
5. Attach the remaining dummy-antenna 
, clip to the 'Uroiinir* of the radio set; 



Experimental 

Equipment 

Given 

FREE 

to Every 
Student ! 



I 



Size of Cibinet: Height, Length, 
17#"; Weight 25 lbs. 

We pive to every student without additional 
charge his chemical equipment, including 
fifty pieces of regular standard lalwratory 
apparatus and supplies and forty-two dif- 
ferent chemicals and reagents- 

Opportunities in Chemistry 

Chemistry offers those 
who are ambitious and 
willing to apply them- 
selves conscientiously, 
the greatest opportuni- 
ties of any vocation 
today. Industrial firms 
of all kinds pay tempt- 
ing salaries to get the 
right men. Opi>ortunities 
abound on every hand. 

You can study Chem- 
istry under the well- 
known instructor. T. 




Sloa 



O'Conor O'Connor Sloane. A.U.. 



A.M., Ph.D., LL.U. 



You Can Learn at Home 
Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated bv so 
many ex|iehmcnts that are performed fight 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give yon any individual help 
you may need in your studies. 

Easy Monthly Payments 

The tuition is very low. and includes vour 
lal>oralory outfit -there are no extras to'hiiv 
with our course. Von can pay in small 
monthly amounts, and we show you how to 
earn the cost of the whole cost as you go 
along. 

CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Place New York, N. Y. 

Mail the Coupon NOW! 

CHEMICAL INSTITUTE OF NEW YORK. 

Home Extension Division 

19 Park Place, New York. N. Y. 

Please send nie at owe, wit limit any obligation 
on rny pari, your l-'ree Hook "Unport unfiles for 
Chemists." and full particulars about the Kxpert* 
mental Kquipmettt given to even 1 student. A\*n 
plca*e tell me about the latest induction In tuition 
price and your «usy plan of payment. 

NAM R 



CITY STATE. 

KC-1!32 
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Get this FREE Book 
telling how Centralab 
Fixed Resistors are 
made 



Just off die press ... an interesting, 
handsomely illustrated booklet describ- 
ing the unique and different process 
of manufacturing CENTRALAH 
FIXED RKS1STORS. Its yours for 
the asking . . . send for it. 

NOTE : New low prices on Centralab 
lolume Controls. Effective Jan. 1st, 
prices have been radically reduced. 




CENTRAL RADIO^Si^LABOIVATORIES 

930 E. Keefe Ave., Milwaukee, Wis. 



<i. Turn tin* radio receiver's power supply 
switch "On." As the tubes in the chassis 
attain their normal operating temperature, 
ml just the "Uscillatnr-< hitpnf * and rccei\cr 
\ ■»! iiiui* controls while timing the oscillator 
;i 1 1 < I radio set t c » the desired frequency for 
liny receiver adjustment which may he 
neeessii ry ; 

7. If it is desired to make the adjustment 
by output meter indicat ions, turn the power- 
pack switch "Off," insert the push-pull 
power tnhes (when, for instance, the output 
tubes are used in this manner) in the plate- 
lead-adapters, and replace the tithes (with 
the adapters attached) in the push-pull 
power tiihe sockets; * 

K. Insert the plate lends of the adapters 
in the "+ Output" and "O-HHMI Volts" pin 
jacks, and set the "Scale Selector'* at 
'Mono'*; 

*i. Throw the •M)hmnietcr-Miilli-Mctcr M 
toggle switch tn the *\Mnlti-Mcter" position, 
ami connect a suitable conductor between 
the "Multi-Meter Common" and *• — Output" 
pin jack; 

in. Turn the power supply switch "On." 
As the tubes in the chassis attain their op- 
erating temperature, adjust the "Scale Se- 
lector'* fur a "Multi-Meter" deflection at. 
or below, two-thirds of the full scale de- 
flection. The "Multi-Meter" deflections will 
he arbitrary, and should not he interpreted 
in the values marked on the dial; 

11. Make the proper timing readjust- 
ments on the radio under tot for maximum 
output readings, resetting the **Se;de Se- 
lector'* whenever necessary to keep the 
"Multi-Meter* needle from going off scale. 
During tin' ^Multi-Meter" indications, the 
oscillator signals should he audible from 
the loud-speaker; failure to hear the signals 
which are indicated by the "Multi-Meter*' 
would he an indication of defective output 
transformer or speaker circuits; 

12. After completing the adjustments, 
turn the set "Off," disconnect the oscil- 
lator, remove the adapters from the tubes, 
and return the power tubes to their proper 
sockets. When using the oscillator portion 
of the Diagnometcr with receivers ha\ing 
only one power tube, of course only one of 
the adapters is required, with the plate lead 
connected to the "0-1000 Volts*' pin jack, 
and with a test lead connected between 
the "Output" pin jack and the grounded 
chassis of the set under test. If the op- 
erator fnuts it more convenient, the "0-HMM1 
Volts'* and "+Outpnt" pin jacks may be 
connected across the voice coil terminals 
of the radio receiver under test; otherwise, 
the procedure is similar to that outlined 
above. 

Tuning Ranges 

The oscillator incorporated in the Supreme 
Diagnometcr is designed and calibrated for 
universal application for all intermediate 
and broadcast frequency requirements with 
multiple tuning of all frequencies between 
approximately DO and l. r >on kc. (kilocycles). 

It is, therefore, adaptable to all present 
commercial intermediate frequencies as well 
as such frequencies between JMI ami 550 
kc. as may be selected for the I.K. tuning 
of fut tire radio receivers, thereby greatly 
lessening the probabilities of obsolescence. 
This design is a radical contrast to the 
earlier types which provide tuning at only 
one or two I.K. points and which will be- 
come inure or less obsolete as new inter- 



media le frequencies are chosen and an- 
nounced by oiipcrhcteriMiyne rccei\cr and 
con\crtcr manufacturers. 

This unusual adaptability is accomplished 
hy t lining o\er a fundamental range of up- , 
proximately !"i to 25m ];c, all higher fre- 
quencies being pro\ ided in the higher or 
harmonic-frequency range of this funda- 
mental-frequency band, for the tuning and 
balancing readjust incuts of tuned U.K. re- 
ceivers which operate within the American 
broadcast ran^c of 550 to 1500 kc. 

I'mtsiial timing select i\ it \ is provided for 
all broadcast frequencies without sacrificing 
the apparent broadness which is essential ' 
for the "tint-topping" of intermediate l.K. 
tuning circuits as recommended by some 
superheterodyne manufacturers. In choos- 
ing broadcast tuning frequencies, it is gen- 
erally .nhisahlc to select the desired fre- 
quency at a dial setting between M> ami 50, 
where the eur\e has a slope of about 15 
degrees on the calibration chart. 

A receiver frequency can he determined 
with the oscillator by working the oscillator 
as near the zero setting as possible. The 
recommended procedure for these determi- 
nations consists of setting the oscillator 
tuning dial at "0" ami then moving the 
oscillator dial from "0** to a point which 
will resonate the oscillator with the rccci\cr 
at any arbitrary tuning of the receiver. 

This procedure will cause the harmonics 
of the oscillator to he approximately 250 kc. 
apart. Uv noting the oscillator dial set- 
ting for the resonant condition obtained by 
this procedure, tin 1 operator will be able 
to follow the horizontal line from the dial 
setting on the calibration chart to the curve, 
thence downward to the frequencies cor- 
responding to the dial setting when' it will i 
he observed that his receiver is resonating 
at one of about live frequencies; ami since 
he will know the approximate frequency of j 
his receiver, that is within 200 or 250 kc., 
there will not be any ditlieultv in finding the 
exact frequency indication which is nearest 
this approximate frequency. 

Vernier-Movement Tuning Dial 

The ratio-gearing of the tuning dial is | 
provided for line tuning adjustments. fWr 
wnsf he r,rf>rcis*(l in its tint ni ptthff o)t at the ! 
**0" ami "1 00" post I it so tts not to force 
the iimx^emeitt hetfatnl these extreme posi- 
tittits. thereby* affecting the accuracy of the 
calibration. \\y using the vernier-movement 
tuning dial with which this oscillator is 
equipped, and with the apparent tuning 
broadness of the oscillator over its funda- 
mental range, the user will find very little I 
ditlieultv in varying the tuning of the oscil- 
lator the few kilocycles which arc necessary 
for either the "flat-topping" or "staggrring** 
adjustments of the I.K. stages of super- 
heterodyne receivers. 

One superheterodyne manufacturer, using 
an I.K. of 175 kc, recommends that the 
"flat-topping" adjustments should he be- 
tween 171 and 17f» ke.: that is, an adjust- 
ment of 1 kc. cither way from the basic 
intermediate frequency. Service Men should 
note that at these points on the calibration I 
chart of the I )iaguoiuctcr's oscillator, each 
scale division of the oscillator tuning dial 
represents about kc. so that \ ke. may 
he obtained by moving the dial l.h' divisions. 
The fractional division can be very closely 
approximated by observing the vender ratio 
of the dial movement. 
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FILTERMAT1C PRODUCTS 

Help you to get the BEST possible reception from 
your RADIO set 




SUPER. TONE 
CONTROL 

Will make your old 
Itadiu t batten or 
i It 1 1 rti t fiiual In 
torn- t»> the most 
modtrn -tC 
li< lulled * In one 
iiiinutf's time, no 
tool* required. Will tune uut mudi 
of your noises ami ««> railed statk. 
Wilt tune your »et to suit your 
ears. Fosit^ely cannot hanu the 
finest radio In any \va> VrUv. 
$2.30 postpaid. Satisfaction guar* 
atuecil or money refunded. 



SUPER-FI LTERMATIC 
The Modern Aerial 

Thousand* of « at I -riled uom, praised h> 
radio experts. Ileidace» all other aer 
laU, reduce* static, and noise*. Especl- 
ally Ko«m1 on dt stance reception. Help, 
in .cparate jtatioiH, dom not connect in 
light socket (therefore eliminating hum 
and line noises >. It I* wry rninpuct, 
measuring only P*x2 Inches, is abso* 
lutely non-rorroilse and non -directional. 
In tailed In one minute, no tools 
needed. Will never wear out Kllttiln* 
•Us trouble* an. I e\pen»e of light* 
nine arrester 

Price only $2.00 postpaid 
hw I -lurtlon guaranteed or money reT. - !<■' 




ALL PROGRAMS are pood 
*«h a FILTERM ATIC. 
For all radios only $1.00 
postpaid. 

Fntlrelv automat I < — no 
bothersome tuning. Im proves 
tone, reduces at -tic. brings 
in di>tance. Increases \oU 
unie. separates stations 
Installed in one minute, no tools required, in series 
with your aerial or across jour aerial and ground. 
Satisfaction guaranteed or money refunded a 




Send rherk or money order <J.0.1>. 25% with order. 
t\o foreign C.O.IM Money hack guarantee after 

r. da) trial , 
Service Men and Dealers Write for Particulars, aWo 
Information about FREE local newspaper 
advertising service. 

F1LTERMATIC MFG. CO. 

(Dept. B-9) 4458 Frankford Ave,, Philadelphia, Pa. 



RADIO DEALERS 
RADIO SERVICEMEN 
NEW 
Radio Handbook 

CONTAINING: 

Technical Information. 
Volume Control Guide. 
Transformer and Condenser Guide. 
Radio Replacement Parts Catalog. 

Sent postpaid anywhere for only 

25 Cents 

Specials from our Catalog 

At water Kent 37 TransfonlU'r. ea. [ $2 9S 
At water Kent 37 Block Willi chokes ) 
Majestic- Super M M" Eliminator llloek ( ^ 2S 
Electrolytic 2 anode t ot»deti»tr, ea. J 

Hard to Get Parts— We have them. 
Send lis your Repair work for estimate. 

Grant Radio Laboratories 

6521-C South H aisled Street, Chicago, 111. 
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EVERYWHERE, to handle 
the fastest telllna radio at* 
tachment on the market today. 

THE POLICE LOWWAVE 
CONVERTER 

i A new Invention thai U 
+ easily attache*! to any radio 
f — by means of. which anyone 
ran tune In. at any time 
on local pollee broadcast In* 
xrltlng— and often sen* 



and get such thrilling^ 

s»tlonaV— Hems as headquarter* puts on tin- air 

are furnished. 

SELLS F D>R ONLY I3.W vM 
Send fl 79 for lafiodf-. n,t stamps. Or if sou 
wish, tend Wr in -lampa '»r t O D. order and 
nay postman the hilanoo of . 
P POLICE LOWWAVE^ L A B 0 R AT 0 fl IE8 
1460 Huron St Dept. 10 TUtJe, Ohio 



A V.T. 
VOLTMETER 

(Continued from pa ye Mi(>) 

laboratories, The instrument which is dr- 
scrihetl in the following para^niphs and il- 
lustrated in Fijrs. A and 1>, has been made 
as versatile as possible and has a voltage 
range for alternating currents of approxi- 
mately .0005 to 100 volts, or to greater 
values (is desired. It has a IU\ voltage 
range of approximately .1 to 100 volts or 
greater if desired. It is designed principally 
for radio frequency measurements, and is 
provided with a single direct -coupled U.F. 
stage. The U.K. tuhe is placed at the eml 
of a long flexible neck (made from 1*X 
cable), thus the name given the instrument— 
"gooseneck." This is done in order that 
the connections between the point to be 
measured and the control grid of the V.T. 
voltmeter can be matte as short and direct 
as possible to minimize pickup of strays, 
losses, and resultant inaccuracies. 

Batteries 

The new automobile tubes, the 'ttti and 
lend themselves admirably to this in- 
strument because of their heater-type con- 
struction, non-critical filament requirement 
and the use of a common filament supply. 
The filament requirement of the '3t> and '37 
is (> volts at .:l-ampere. The source of sup- 
ply may be four No. <i dry-ceil batteries. 
These are placed in a metallic shield-can 
which is readily constructed from galvan- 
ized sheet iron or tin. Some of the larger 
battery-manufacturers make a <>-volt unit 
in a metallic container which is satisfac- 
tory. 

The batteries for plate supply are con- 
tained within the housing of the V.T. volt- 
meter (see Fig. 15) and are: two single 
flashlight cells of 1.5 volts each, two 4.5-volt 
"C" batteries, and six type 41. Hi Burgess 
(or similar size) 22.5-volt "15" batteries. 
The only other item of real expense, with 
the exception of the two tubes, is the micro- 
aniineter. This may be either a Weston or 
a Jewell, 0 to 200-inicroompcre scale, of the 
model AU type. The balance of the ma- 
terials* with the exception of the switches* 
will probably be found in the "junk Im»x." 

Construction 

The container of the V.T. voltmeter is 
i nude in four parts: the panel, the socket 
support, the battery carrier, and the cover. 
The first of these to be prepared is the 
panel. This is laid out in accordance with 
the photographs ami the sketch. It is made 
of sheet aluminum Vs in. thick, P - ins. wide 
ami 12 ins. long. While aluminum and the 
size given are recommended, the constructor 
may use any metal and may change its 
shape; however, practice has shown that the 
shape given is more convenient. 

The hole for the meter and the hole for 
the tube- well are next cut out. This may 
In* done with a fly cutter or may Ik? accom- 
pli shell by tl rilling a scries of small holes 
around the inner circumference after which 
the inner portion is removed and the edges 
filed smooth. Next, drill the holes for the 
mounting of the potentiometer 112, the 
bucking-circuit resistance 1W, the switches 



S. Geriislmck's 

Radio 
Encyclopedia 

Second Edition 
Contents Entirely New 




2,201 Radio Definitions 
1,253 Technical Illustrations 
34 Tables and Charts 
24 Pages of Appendix 

Size of Book: 
9 in. wide by 12 in. high 

352 PAGES 

Weight, 3 lbs. 
Red Morocco-Keratol Flexible 
Binding 

Printed on strong ledger paper 
Loose-Leaf Arrangement 



THIS bonk I* th« New Edition of the 
Famous First Radio Encyclopedia by S. 
Oernsback. the first book of its kind e\er 
published In America. 

The new Second Edition— just off the press— Is 
fully revised, rewritten, and en Urged. It is the 
absolutely up.io-t lie* minute new model of the pio- 
neer First lladlo Eneyclo|K>tlla. which became the 
-tand-by of all radio men In every part of the 
world Cher 39.000 '-opies of the first edition were 
>old. 

What the New Second Edition Radio 
Encyclopedia Gives You 

It given you an explanation of every word used In 
radio. These explanation* — or. rather, delink Ions 
—art- not brief outline information like those (if 
an ordinary dictionary, but they give In fullest de» 
tall, and at considerable length, the meaning ami 
application of every word, phrase, general and 
trial term Used in the science of radio. They are 
written in plain, everyday Kngilsh, easily umler* 
stood by anyone. .... 

Practically every definition in the book is lllus* 
l rated by drawings, photographs, diagrams, or 
charts. All you need to do Is to look up as you 
would In a dictionary, the word or iihrase about 
which you are seeking information. Furthermore 
each page is key- Indexed, for greater eonvenleme 
and speed In locatlnK any definition. All the Sub. 
jeet- Matter Is Arranged in Alphabetical Order. 

This greatly enlarged Second Kdltloti lladlo hr*» 
ryeloiwdi* I * «" absolute neressity to even one In- 
terested In lladlo. It answers all radio quest I.hh, 
increases your knowledge and saves your lime. Jt 
co u i rs even* known radio problem, and Is a gold- 
mine of practical information for oven - radio man. 

Mail Coupon Today! 

j"s. GERNBBACK CORPORATION, jir-tftt [ 
I 98 Park Place. New York, N. Y. 

Send me one eopv °* tr,€> ,,ew Second Kill- I 
| Hon S. Oemsback lladlo Eneyelonedla. I en* J 
I close herewith $3.9*-. check or money order Pre- 
I f erred. < Foreign and Canada, add 35c extra 
I for postage.) Money refunded in full if not 
! satisfactory. 
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SWI, SWl\ SWT*, S\Vl, and tire three links 
for the hiiiitiiijr posts. The hole tor the 
insertion of the jrooseneek or 15 X is next 
(hilled. The size will depend upon the size 
of the \\X> The 1>X should he hirjre enough 
to place six lewis through; one, the plate 
lead, is shielded. After these holes are 
drilled, ;i series of smaller holes is drilled 
around the rdjre of the panel at npii-dis- 
tanees. The.se are then countersunk to take 
a (i/IK tlat-lu-ad maehitie serew. These holes 
are provided to anchor lla- 1 ..- by I -in. an^rle, 
al nniiniini or hrass, which is made into a 
reel an pilar frame and fastened uudenieatli 
the panel. The details of this construction 
arc shown in Kijr. I J. 

'1'he socket support is next prepared. This 
may he any kind of material lint aluminum 
is recommended as it is easier to work. It 
is 1/ Hi-iii. thick, *J ins. wide, and liij ins. 
limjr. it is suspended from the panel with 
threaded rods 1 ,-iri. in diameter ami 1 \'„ 
ins. Ion jr. lu addition to this support, the 
socket panel is fastened to the microam- 
meter, taking eare that the terminals of the 
meter are insulated from the metal. 

The hat t cry carrier is next made, and in 
turn may he made of any metal of such 
thickness as to he sufficiently rijzid. It is 
cut and hent as detailed in Kijr. H. 

Making the Gooseneck 

The jroosencck, as it has come to he 
called, is made of three parts, exclusive of 
the six leads that pass tlmuijrh the P>\. 
The parts are: a length of i ..-in. (or even 
larger if desired) UX hollow tnhinjr, an 
empty "Menneiis" talcum power (for men) 
can, and a Pilot type 217 molded hakelite 
socket or one of similar size or shape. The 
top of the talcum powder can is pried off, 
care heinjr taken not to hend or disfigure 
either the can or the top. The perforated 
end of the top is drilled out to pass the MX 
tijrhtly. The \\X is then soldered firmly to 
the top. To remove the paint or enamel 
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Three methods of calibrating the voltmeter arc 
shown at . f, H and C. .hiy one may be used, 
depend in <f upon the apparatus on hand. 

from the can, hold it over a pis homer 
until the enamel is hurncd nearly off, then 
finish the job by rubbing with steel wool. 

Next, a disc of hrass, copper, or iron 1 1 
in. in diameter is secured. Three holes art- 
drilled "/,-in. from the cdp- and npii-distanl 
from each other; these arc provided to 
fasten the neck to the panel. This disc is 



now soldered to the other end of the HX. 
The six leads arc now provided, one of 
which should he shielded with woven wire 
hraid. These are passed through the HX. 
The leads are then soldered to the rivets or 
ew'lets of the Pilot socket and the extend- 
ing pronps of the socket are removed. It 
is recommended that colored leads he used 
as this will prevent confusion ami a jrreat 
deal of testing. The socket is next fastened 
to the top of the gooseneck making sure 
there is clearance between the socket and 
the sides to allow the can to slip into place. 
The bottom of the can is drilled with a 
in. drill to accommodate a rnhher jrrnniinet. 
Kivc leads are soldered to the socket; the 
extra lead, which is the «rrid return, is 
hroiijrht through the top of the talcum pow- 
der can, just under the socket. The end 
of the lead is then provided with a battery 
clip. A eontrol-jrrid clip of the cap type 
is also provided with a batten clip. 

The pMuscneck is next fastened to the 
panel, leaving tin- leads siitfieiently lonjr to 
reach to' the various switches ami parts, The 
socket panel and meter as Well as the other 
parts arc mounted, and the instrument is 
wired as shown in Kij;. 1. Care should he 
exercised in wiring as the time expended 
will amply repay the constructor. The "('" 
batteries arc held in position with brackets, 
ami connections are made to them by solder- 
ing direct, or by solder in jr screws to the 
halt erics, after which the leads may be con- 
nected with hijrs and tints. 

The feed resistor HI, is sold cm I direct 
to the 1*1*2 binding post. The bypass con- 
densers CI, C'2, and C:| arc soldered direct 
to the top of the battery carrier, which in 
turn, after wiring is complete, is fastened 
to the anjrle on the underneath of the panel. 
The details of the cover arc pven in Pips. 
A .mil H and wilt not be explained here 
as it is simple of construction. It is made, 
however, to lit over the anjrle sides of the 
top. 

Calibration Procedure 

The insertion of the binding posts on the 
panel and the switch SWI, which will be 
noted is a three point single-throw switch, 
allows tin- operator to switch out the am- 
plifier tube and to use the tube V'J alone 
as an ordinary V.T. voltmeter. This ar- 
rangement also allows the operator to ex- 
tend the ranp- of the instrument to any 
scab* desired, by the use of an external 
voltap' imilliplier which is described in a 
later paragraph. 

The instrument is first ea libra led across 
the binding-post terminals. bather of two 
methods of calibration may be used as shown 
in schematic form in Kips. *2A and 21V That 
of Pip 2 A is recommended, hi either case, 
an A.C. voltmeter, having a maximum volt- 
ap- scale of :{ volts, and a til a merit trans- 
former with a winding of *J.;> volts are re- 
quired. Tin- resistor l{. Kip 2 A, is a known 
resist sum v and is more convenient if in the 
form of a decade resistance box, although 
this is not necessary. The V.T. voltmeter 
is placed across the terminals 1 and 2 and 
is then calibrated. The voltap' drop across 
the resistor It I is the ratio of It I x K, 
divided by |{I phis It, in which K is the 
reading of the voltmeter. The voltmeter is 
thus calibrated over its entire range by 
varying the ratio between Rl and It and hy 
simple calculation. 
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Behind the scenes at a broadcast studio 

MORE than 20,000 men have graduated 
from RCA Institutes, America's oldest 
radio school. Many of these men now hold 
responsible positions in all branches of the 
radio industry. They got their training at the 
right school. So can you. 

RCA Institutes is fully equipped to give 
you complete training in every branch of prac- 
tical radio. There are elementary courses for 
beginners — advanced courses for those who 
already have some radio knowledge. No"cut- 
and-dried" lessons — you are enabled to pick 
the course that exactly suits you. 

Leant Two Ways 

You may learn radio in two ways . . . either 
at one of the four big resident schools, con- 
veniently located in New York, Chicago, 
Boston and Philadelphia. Or, if you prefer, 
you may study at home in your spare time, 
through our extension courses. Special home 
laboratory equipment is furnished. Both types 
of graduates are eligible for special free schol- 
arships for outstanding work. 

Association with the largest research labo- 
ratory in the radio industry enables RCA 
Institutes to keep up with the latest develop- 
ments. All schools are supplied with the most 
modern equipment . , , the instructors are 
men of practical experience. Yet with all these 
advantages which you get, the tuition is no 
higher than other schools. Why not write for 
our latest general catalog, giving full details 
of any course in which you may be interesred? 
The coupon makes it easy, 

A Radio Corporation of America Subsidiary 

n ~ ; •> 

| TtQl RCA INSTITUTES, INC- J 

Dept. RT-2, 75 Varick St., N.Y. I 
Please send me your General Cata- I 



log. I am checking below che phase of radio in | 
I which I am interested. 
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4ERO WORLDWIDE 
SHORTWAVE 
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Listen 
in IMUKCTli 
London, Pari*. Iler- 
Ituoiins Alrv* nthl 
nllwr hrniiilrarfllflK elation 
lltn-njfflWHii i ho vrorUI via short waves. 
\tnn nriUitarv r*r-i-lvrr cannot turn In j 
iln-s« |m\ wav« Mutton*. WOULl>- 
Wim; HRi'KIVKIt Kit* J 4 <>. :.G0 mrlers. 

AERO SHORT WAVE CONVERTERS 
Convert v «mi* Prvami Inin a Short Wave 

Suiirr-UeltfroUyiM 1 
A. C. MODKL $12.50— D. C. MODEL $11.50 
AT LAST! Th€ P«*f«t Auto Radio . . ONLY $20.00 
I'.u I It hy |ii..iu'< r- in Uu» niiinufarturinp of Aulu ILnllo. 
\\V giummce l.nm) mllv< radlu* of re«-<Mitlnii. .1 mua- 
t ft i»t« <-t- <»f Katlio « neln«'vrlnii. I.ai« *t ni<«lel Tune 
Aeru Pentode .\uto ItaiHr I Tire of -of only *20.«t>. 
Set <<oni|»lel* with tune*, hatterie*. • lynumle speaker, 
antenna equipment ami nol«»e suppressors. $:i9.0U. 

NEW AERO MIDGET 
1'ilng (he Lalesi Type Ivmotlc. and MultbMu Tubes. 
Price - - $16.50 
We guarantee COAST TO COAST RECEPTION 





Wonderful tone quality ami se- 
lectivity. Knll dynamic speaker. 
I u II vlHhMi dlaL Hwiuilful 
walnut eahinel. 5 Tulie Set 
$16.30, less tul»e». Com p lei e 
s*l oi 5 matched tubes $!.*<•) extra. 

SUM) POIl i'OM I'LKTi: CATALOG 
CHAS. H0ODWIN COMPANY 
Dept. 0-15 4240 Lincoln Avenue Chicago, Illinois 



ATTENTION DEALERS AM) 
SERVICEMEN 

Write now for our new 1932 Radio catalogue. Ever>- 
tt.tng listed at lowest possible wholesale prices. 

JOHNSON RADIO MFG. CO. 



Tarry»own Rd. 



Pleasaniville. N. V. 



ATTENTION. 



Set Analyzers, Tesiers. Tnl* tluckers Re- 
wired — brought tilt to tlair for Pentode ami 
Variable Mm Tnl*?-*. no \ilaj>ter«. Receiver* 
Rewired for Pentode and Variable Mu Tubes. 

RADIO SERVICE SHOP 
132 fcrvant St.. N. W., Washington. D. C. 
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truvolt resistors, 

ci>ps y/UH adjustable clips, mean 
quicker service and fewer parts 
to stock. Alt standard sizes. 
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ji* slioun or -liort" teller ran be 
hullt with our 1%. '2, i'H. % 5. 
ii. 7*4 v«h S.1 «att transformer. 
Full in<tnii timi> for I >n i itline tube 

heiker. Ted* ALL modem new 
tubes ulso " Iwit eletitettt" lean- 
wIlMMUl MVil.-he*. Ti.u>> $*.:!.*. 

lipilinr mi. * lbv Add P.t\ 

L & I ELECTRIC CO. 

336 Madison Ave.. Memphis, Tenn. 



t<; nnn w, ll be paid to 

$D,UUU ANYONE WHO 
PROVES THAT THIS IS 

not lhe actual photo of myself 
stowing my upcrb physique 
and lhn\ the litis* System lias 
Increased my own height to 
6 ft. 3 3-4 Inches. Hundreds 
of Testimonials. Clients up 
to 45 years old pain from 1 to 
6 inches in a tew weeks!! 

No Appliances — No Drugs — No Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten Cellars Com- 
i -lete. Convincing Testimony and Particulars 
«nts stamps. •"Allow lime for return mails arrows 
the Atlantic." G. MALCOLM ROSS. Height Specialist 
Scarborough, England. (P. 0. Box 15). 



The method shown in Fig. 2U, whiie not 
as accurate, is satisfactory. A potentiom- 
eter H is placed across the filament uimltng 
nt" the* transformer with the A.C. volt meter 
connected across iiiir side nf the transformer 
and to the arm of tin* patent iometcr. The 
V.T. voltmeter to be mlrTiffited is then con- 
nected across tilt' A.C. voltmeter at ter- 
minals I llltl 2. Hy adjusting the jtt>siti«m 
of tlu* potiMitiomctcr arm the volta-ic may 
hr varirtl and the V.T. voltmeter ealihrateil 
act in din^K . Thf resistance value «»t' the 
ppCeiitiotneter may he MK) nr lotM) ohms, 
Hie hijrlicr value giving the snumtlier ad- 
justmrnt. After the tnhe \ 2 has hern esiih 
hrated, the iiistrnintseit may he ealihrated on 
radio frrtjiieiieies, nsiiiL r the W ng etiiciit 
jriveii in Kig. 

A radio tmjiieney oseilhitor, a pickup eoil 
I in series with ctiil Ll. t he tuning con- 
ilt.nser C, ami the resistors It ami Hi are 
mini reel The tiseilhitor should he eali- 
hrated tiver the ha ml of fmpiemies to he 
usi'd in the ealihmtinn nf the \'. T. volt meter, 
lhe nsistanee R should lie II) <»hms and 
the r« distance It 1, I «hm. JTns will give 
a ratio of 50 to 1. The resonant eirenit 
consisting of i« Ll, C ami the resistors R 
and Kl is now phteed in resonance with the 
calibrated o^t illntor. With an ordinary 
voltmeter, or using only the section compris- 
ing V2 as has been deseril»c«l, Itie voltage 
is measunal across terminals 1 and H, 

Suppose that the eurrfiit tlnwing tliroiigh 
the resonant eirtuit is I mill in i§r) teres, then 
the voltage arross terminals 1 *nd will he 
.'.Molls. flu voltage weniss 1 1 it* L-uhni re- 
sistor will then In- /i-volt divided hy the 
ratio which is 50, giving a \olt?ige arross 
trrminals 2 and -i (the 1-olnn resistor) of 
JNMrrVolt 

Thus, the V.T. volhueter with the ampli- 
fier tnl»e \*l is ralihrated over its entire 
sen h*. lhe instrument slwuihl hi- caJ thru ted 
it va rious t atlio t'rt tpn ncit s in order thaf 
the aiii]»lifyiug eharacterist ies of the am- 
plifier tulie will h«- known. It is important 
that the voltage across terminals *i and H he 
kept roust ant at vmI4- or .01 1.1- volt during 
this test, hy checking the voltage aeross ter- 
minals I and 2 nt frequent intervals. While 
the sect lull comprising V*> of this instru- 
ment may he used for this purpose, it will 
he found iniin: cnnvciiimt t.t> use a separate 
V.T. voltmeter, which may be only a tem- 
porary affair. 

The Voltage Multiplier 
This ihvice is shown in schematic form 
in I* ig. -L It consists of four resistors: one 
fMHMMIfi-, one 80,000-, and two 10,000-nhiu re- 
sistors e«»nuect«'d in snies to give ;t total re- 
sistanre of «>ne megi»hm. Taps art brought 
to a multipoint switch as shown. W ith the 
resistors arranged aceorlHnsr to the illus- 
tration, point I will have a ratio of 1:1, point 
J will havi- i ratio of UhK point will have 
n ratio of 50:1, and point I will have n ratio 
I of IfiO.l. Thus, if the input tcritifitals of 
the device are connected to a source of 
voltage between 50 and 100 volts, and the 
output terminals connected to the V2 sec- 
tion of the V.T, voltmeter, the voltage in- 
dicated when multiplied by 100 will give 
the correct value Thus, if tire voltage read 
on the meter is .!l-volt, 100 times this would 
give !H> volts across the input terminals nt 
Hie multiplier. It must be remembered that 
the input voltage to the voltmeter tube must 



not exceed 1.0 volt effective value. If the 
control grid of the voltmeter tube becomes 
overloaded, grid eurrer.t \sill flow, causing 
a shift from the linear portion of the char- 
acteristic with resultant inaccuracies in the 
voltmeter leading. 

Placing the \oltmeter in Operation 
and Adjustments 

Before the instrument may be Ciilibrated, 
it is necessary that the voltages of the tubes 
be properly adjusted, 'lhe voltages of the 



RATIO 
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INPUT 
Q 




OUTPUT 



Fig. 3 

A multiplier that facilitates increasing the range 
of the zvitmeter 100 tinuts. 

tube V2 .ire first adjusted. The terminals 
\\\>U 1*1*2, and 131*3, Kig. 1, are first shorted. 
The switch of the bucking battery circuit 
is opened. This is SW4. The plate voltage 
of V2 and the bias voltage (the hitter ad- 
justed by the potentiometer R) are adjusted 
so that the current indicated on the inicro- 
(Coiitiuued on paye 495) 



IMPROVING OPERATION 

(Continued from patje 47<i) 

1 have wired several of these machines 
;md in each case the volume was the same, 
in- ijreater, than with the type *01A tubes: 
id though the type ':)1 tube will not handle 
as much power as the '71 A. it will give 
good room-volume. The ,% 13" drain, using 
•j-volt tubes, is only one-half as much as 
before. 

(The circuit of the original A.K. 
and "W is shown on Data Sheet No. 17, 
which appeared in the May, 1930 issue of 
RADio-CitAht Thch. Ed.) 



SERVICE FORUM 

(Continued from potje l 7<i) 

this apparent discrimination has caused some 
comment. The above letter from the Atwater 
Kent Manufacturing Company should lift 
the veil of secrecy that has surrounded this 
question, for all times. — Editor.) 



BUYING MOTIVES 

DFJM.OKING the prevalent practice td 
price-cutting, Harry T. liussman, <»t 
the Russiiiaii Mfg. Co., nt a conference of 
radio dealers, voiced six buying motives 
(ami stressed the last four as contributing 
to economic recovery) which every radio 
Set vice Man and technician should memo- 
rize; for they arc the fundamentals of sell 
ing, regardless of the product, to wit: gain 
of money, gain of utility, satisfaction of 
caution, satisfaction of pride, gratification 
of pleasure, and gratification of sentiment. 
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BOOK REVIEW 



MAONKTIC PIIKNOMKNA; by Samuel 
Unhinsmi Williams, Ili.l)., I>.S<\, 2W 
pages, cloth hound, fi x f l inches, 151) il- 
lustrations and nunicroiis tables. Pub- 
lished by .McGraw-Hill Hook Co., Inc. 

The serious ratli" experimenter :ui«l Serxice Man 
will timl this volume most iiitere»tiii|£. 

The operation of ewr> magnetic tlevice, such as 
electric motor*, coiiolin^ coil*-, magnetic ami <ly- 
iiamic loml-speakcrs. transformer*, choke coiU. etc., 
is all dependent on the knowledge thai magnets and 
magnetic devices will net in certain umnrxitiK ways 
under given conditions. 

t'onsidrred fmm die \iew|>oint of the research 
\\ inker, this h >ok is a* complete a source of data 
,i- jMissilile in one small volume. The nature of 
the snhject, however, necessitate* a complete mat he- 
rn tied treatment and for tlii* reason, a working 
knowledge of algchni anil cilcuftlS is needed to 
derive the greatest henefit fmm it. 

The volume is divided into eight parts, each com* 
parsing one phase of the i| nest ion. 

The first is called Magneto- Magnetics and deals 
with the elements of magnetic action. I mill for 
natural and electrical magnets; ihe second -c-ctinu 
deals with that interesting, and until recent t\ little 
iwd. action called Magneto- Mriction. or the me 
ch.inical change in shape of certain metals when 
placed in a strong field. Next are considered 
Magneto- Acoustics, covering the production of 
sound hy magnetization and the effects of Soli ml 
waves on magnetic field*: Magneto-Klectric*. the 
development of electric held* and currents hy vary- 
ing magnetic forces: Magneto-Therinics. the effect 
of heat on magnetic phenomena and the converse 
effects: Magneto-' ipi ics. the Faraday KtTect and 
oilier optical changes due to magnetic field*: l"o«- 
miral Magnetism, dealing with die earth's magnet- 
ism, and the effects of magnetic action from the Sun 
ai d other planets: and I'mall} . Magnetic Theories 
and F.xperimciital Fact*, covering a hrief liistnry 
of magnetic theories and action. 

It is impossiMe tr> explain in greater ditail. in 
this small spact . the scope of this publication. We 
can however, recommend it as one of the U m st 
reference honks available on this fundamental 
Mil.it rt. (r.w.r.) 



A1K AM) L1TTI.K HAIMO NlUl (Second 
Kdition); by Amanda (Vspedcs Marin: 
272 pages, leather nr paper, t> x f* inches, 
22 illustrations. Published by Ainando 
(Vspedcs .M. Price, £1.5(1, lea tiler bouml; 
in paper, S2.50. 

Do not fail to read this educational, amusing, 
enchanting and entertaining lunik h\ the owner of 
7 -wait, short-wave radio stainm NUM. or to use 
the official call. TI-4 XKII. Ibredia. Costa Kica, 
South America. 1 5c sure to foI)>»w his t>ercgrina- 
tions through the Kadioland oi his own making 
(conceiving, constructing anu o|»erating world- 
famous radio station NKII). as lie jnurm-\ «• in the 
Company of his friend Mr. Fernandez, who seems 
to have taking ways. 

In his preface the anllwr states. **1 could had 
the hook typcMrript revised by an english literary 
man. hut then half of the work would be result 
of little importance, for it is amid its ipieerm-ss 
that yon will reap ihe sweetness of its lively 
narrations.** 

This thoroughly original and captivating literary 
st>le prevails throughout the entile bonk. 

We cannot resist the temptation to quote just 
three more paragraphs from his book, -the opening 
{►aragraphs on the initial page of the first chapter 
which is entitled. "My first listening.'* 

*'l»ack in November 192.*, when our dry season 
winds are blowing and on tin - time when every* 
body thinks of those persons gone forever to some 
far beyond -ail old friend of mine, the ardent 
Ian Mr. Vicente Fernandez, a real amateur listener 
and radio developer in this country, invited me t<» 
listen to speeial broadcasting which were going to 
take place that night. 

' Radio then, were at its beginning down-here, 
and not oM.nU that I never had beared music or 
a talk b\ the air. I went to his home to hear, what 
my own hands had made for Mr. Fernandez, the 
real voice, out from one five inch diameter coil. — 
hooked up in a regenerat i \ e circuit of the first 
radioplans published hi 'Radio News* by lingo 
< irriishaek. 

"If you want to live again the experiences of jour 
first days in the radio service and sales field, read 
Sr. Ccspedes' confessions under the chapter head- 
ing. "Radio *l)octor* and pusher.'* (R.DAY.) 
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Greatest 



A VACUUM-TUBE VOLTMETER 



(Cimtiinit'tl from \mtje 101) 



ammeter is 10 microamperes. The switch 
SWT is now closed and the variable resistor 
W't is adjusted unlil Ihe current read on 
the muToaininctcr is 2 microamperes. Tin' 
use of the hacking battery arrangement al- 
lows greater sensitivity of the V.T. volt- 
meter with greater accuracy, as it cancels 
out the steady plate-current flow of the tube. 
After this portion of the instrument is ad- 
justed, the amplifier tube is next adjusted. 
The only required adjustment here is I ha I 
of the scrccn-irrid voltage which is adjusted 
to a value that will give maximum ampli- 
fication from the tube. The poteuli.il will 
naturally be small due to the drop in plate 
\ottage through the resistance lU. In cali- 
bration and measurement work, it is im- 
portant that the voltmeter be shielded from 
possible struts as otherwise, inaccuracies 
will result in the work. 

List of Parts 
One Weston model HOI, o to 2fXI microam- 
peres, or Jewell uiicroatuineter. Ml; 
Three (IK or Hart and llegerman power 

switches, SAV2, SW'l, SW-I: 
One (iK or 11, ami II. three point, single- 
throw power-switch, SWl* 
One Pilot tvpe 217 molded hakelite socket, 
VI; 

One l*Y type wafer socket, V2; 



One Kleclrad Snpertonat rol, n to aOOjfOn 
ohms, It*!; 

One Vaxlcv midget 100-ohm potentiometer, 
!U; 

One Lynch or A ecu ra ohm wire-wound pre- 
cision resistor, 2tK»,nui) ohms, III: 

Three binding posts, HIM, HI "2, HP»; 

Two Sprague or Aerovox, 1-iuf. fixed con- 
densers, C2, VlU 

Three Sprague nr Aerovox, l-mf. .I-mf. fixed 
condensers, CI: 

One 12-in. length hollow HX tubing, goose- 
neck; 

One empty '•Menneiis" talcum powder can, 
to shield VI: 

One aluminum panel 1 s -in. thick, I* ..-ins. 
wide, 12 ins. huiir for panel* 

One sheet aluminum 1/Ki-in. thick, 2 ins. 
wide, lit*, ins. long, for wafer socket sup- 
port ; 

One battery carrier as described; 

One sheet tin container; for cover; 

One type TV 2:*<i tube, VI: 

One type \ \ 237 tube, V2; 

Six portable 22' ..-volt U 1P batteries, Hur- 

gess type lirwj, B2; 
Two ti:,*-volt l *(" bat I cries, IH, Ha; 
Two li^-volt flashlight cells. HI and KM; 
Four No. <> dry-cell batteries in tnetallic 

container for filament supply, Hfi. 




VALUES 
in Radio 

at lowest 
possible prices 



SUPERLATIVE 
performance 
at the lowest 
possible price! 
This require- 
ment is upper- 
most in the 

The low Crosley m ; nf }c of thrw 
prices attract proa- mma S OI inOSe 
pects to your store. who today afe 

contemplating the purchase of 
radio receivers. And so in accord- 
ance with the Crosley policy of 
providing what the public will 
buy, Crosley has set about to 
meet this demand. 

In doing so, Crosley engineers 
and technicians have left nothing 
undone to give you, the radio 
dealer, and in turn, your cus- 
tomers, the greatest and most 
sensational values that have ever 
been offered in the radio indus- 
try. Consequently, Crosley radio 
receivers are in demand today. 
And they are priced so that the 
radio dealer can operate at a 
profit — TODAY. 

Today's "buyers* market" has 
put its stamp of approval on the 
amazing Crosley models. It has 
professed its satisfaction in terms 
of greater sales. So perfectly does 
Crosley reflect the needs, require- 
ments and taste of the radio- 
buying public that no dealer can 
afford not to handle Crosley. 

The Crosley Radio Corporation 

POWEL CROSLEY, Jr., President 
Home of "the Nation j Station "-WLW 
CINCINNATI 




www.americanradiohistorv.com 
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HOW TO MAKE A MICROPHONE MIXER 

(Cvntinuetl from [mop U'*~) 



sound projectors lilast in order to allow 
people to hear what is £i>ing on. The train 
should first be advnnecd until the output 
level overrides the noise of the autlienee, 
who will probahly he talking sihtomjc them- 
selves. As satin as the ttit rodnetory renin rks 
of the orator have hepim, the audienee will 
usually become quiet and hfgrin to listen. 
The ainplitier jr;iin should now he reduced so 
that: when the orator is talking in a noniiiil 
tone the people in the rea r of the assembly 
ear* just make out what lie is saying. The 
ear is n most mnarknhlc device, in that it 
autouint ieally becomes adjusted to the level 
in sensitivity. Therefore, under the above 
conditions, t he amplifier ami "mike" will be 
functioning as they should. 

The best quality will be obtained when the 
orator is talking throng)) the "mike" ;ind at 
a distance of no less than H in. Of course 
there are no hard and fast rules as the voices 
of different people can either make or break 
a success*'"! speech reen forcemeat job, but 
in no case should the speaker be allowed to 
shout directly into the *'iuike" in order to 
make himself heard as this not only defeats 
the whole purpose of the public address 
system, but the quality will invariably be 
extremely poor. 

With the elimination of the overloaded 
iniurophoiu- condition, the second great 
trouble is improper impedance matching Ih> 



tween component parts. As the sound, which 
is changed to electrical energy, is passed 
through transformers, attenuators ami asso- 
ciated tubes until it finally reaches the sound 
projectors, its wave form is exceedingly easy 
to distort. It i>. in fact, most miraculous 
that after what is done to the applied input, 
out gets even a serubhmce of it at the out- 
put. However, we usually assume that 
cheap trans formers will give us poor quality 
and that the same applies to cheap miero- 
photies^ sound projectors and tubes. There- 
fore, witli Ibis thought in mind, we purchase 
excellent transformers, microphones, sound 
projectors, and tubes, hut when we decide 
on volume controls we undoubtedly look for 
the cheapest and simplest kind of a poten- 
tiometer without considering the only natural 
result from the use of a potentiometer 
across the winding of a transformer. 




Fig, I, left. Fotrntionu"tcr volume control* 

Fig. 2. center. Modified "//'* pad. 

Fig. 3, right. Con stout vnpt'dam'c "T" pad. 



In Fig. 1 is shown the output of a trans- 
former tied into the input of another circuit. 
The output level is varied by means of a 
potentiometer. As the slider is moved down- 
ward, the value of the resistance in parallel 
with the primary of transformer Tl is de- 
Creased until at point X there is a com- 
plete short circuit across the primary of 
trails former Tl. This transformer may have 
excellent characteristics and may have been 
designed to match perfectly, the Impedance 
of the circuits into which it is working, hut 
after we get through changing its impedance 
with the potentiometer, there is little left of 
what was considered good, for with every 
variation of the potentiometer we change the 
impedance- 
Constant- Impedance Attenuators 

A transformer will work efficiently only 
when its primary and secondary impedances 
are matched to the lines from which they 
are worked or being worked. The only con- 
clusion is, therefore, that the attenuators 
must retain and not change the impedance 
balance on lirics between which they are in- 
terposed. For this purpose, special circuits 
were arranged to keep the impedance con- 
stant regardless of how the attenuators are 
varied, Such devices are known as "con- 
stant-impedance attenuators," or •'C.I. pads.™ 




THREE NEW 5oc BOOKS _ 



FORMULAS AND RECIPES 
For the PRACTICAL MAN 



CONTENTS 

1. Adhesive*: film*. Cements 
(Sum*. Murlhiw*. Lubricants 

2 Cleaning: Slain Kcioov- 
crs. |llawhe>. I "Irani"* Flilbll 

n Metal C-afl: Coloring. 
OxvdUtng, Plating. Kepalr- 
Inir, Welding. Ptellalir*. Ai- 
ling, Solder? 1 Paints: Col- 
or*. Stain*. VarnUlnv. Enam- 
el*. Luminous Pulnr. Wash- 
able Paint. Palm- Uemovtng. 
Waterproofing, rtrcprnuting 
5. OljMw-Worklue ewnhiit, 
Prilling. Itoring. Itendlng. 
Plowing. Ktchtng, Kngmvlng. 
Frosting. Silvering, etc — 
Wood - Craft : Killers. Fire- 
pmotin*. Ai-M-iinmrinir. JVa* 
te rerouting. Kuril it ore nrt- 
lubes— 7 Inks: Kradi.atnrs. 
Ink Stain lleino\eis: Sym- 
pathetic. Invisible. Hecto- 
graph 8. Photography : i>e- 
vfloi»*r» Knitilahm*. Plxets. 
Sensitizing, Toning. Printing. 
Photographic Paper. Itlue- 
prlnt Paper— 9. Antltodes for 
PoUon*. Remedies f«r Hum 
an*! Scalds Disinfectants. 
First- A Id In Accident*. Mine 
Hctnedles — 10. Preparation. 
Manipulation. Handling. Mli- 
Ing. Kmulslfying; 1*S4- of Hy- 
drometer. P*e of Th«nnvm- 
eter; Tables of Weights and 
Meamirex. Peclnial System. 
I'**fiil Table*. 




FUNDAMENTAL PRINCIPLES 
OF RADIO 

Radio Simply Explained— Its 
Origin, Nature and Functions 



CONTENTS 

Chapter I. Fun- 
damentals of Ha- 
dlo: Kleetrleltjr, 
Itetlatanre. Hat 
tcries. The Mag- 
netic Circuit. Th» 
Manuel lr Klchi. 
inductance. Con- 
densers, A. I* »*ir- 
mil*, Propa*a 
thin of Hadl 
Watt"! Chapler 
II The Simple 
Uadlo Net. Sin 
ule. Two. ana 
Tlirif - rireiill 
Tuner*. The »;it- 
ti-rv Set. Varnnm 
Tube*. Klrctric 
Sets. Loud Speak 
crs. Phupter III 
Diagram*. H«w 
to Head Them, 
Chapter IV 
Amateur < anil 
llroadcasl S t a 
thma. Talking Pic- 
ture*. Television. 



1" ItOM the table »f con- 
tent*. II will be *eni 
that, tbe book contains 
only such material us Is 
constantly needed arid ran 
be prurtirally api llvd by 
the man «bn Is doing or 
making I Itliaae^, 

Kverj formula ha? been 
«* let-fed ^ 1th a rlcw to It* 
Uoefulne.^s l«» the exp*-rl- 
im'iiter and prurtleal tech- 
nical man. 

Xot only that.— Tlii s 
book If Intended to serve 
di reel l» for the use of ihr 
tn an «ho « I jibes to «ork 
out desirable preparatlMiw 
for praeth-al home matiu- 
fariuir. a* a means to 
4-amlng jipare-tliiio money. 

Tf I* well known. In the 
ruM> of Innumerable prep- 
aratbHi' that ha«v in-.-omc 
h .:<eliobl standby* ntul 
ubo>e proilui tlon ni»»v runs 
into iidlllon* of dollar' nf 
l.n.rit anil If Uh« truth 
warv kimuti. thi« vtivnld be 
found to he the origin f 
Heath »U «ueh sijeeejuttul 
etilei prices that the li I H - 
tresr manufai'iurera. wlm 

have built (to I IV iduus 

factories making all those 
thlng> ubhh you use In 
V»»ur irtOi home. .<hoi . ami 
hnsln a atarted <m the 
niad m Hwee*i' with itiit 
>u»h a niitall iMigliinlng 
u.» you. |«erhap* ba»"e been 
ilreattling about 

This book will hr iife- 
ful a I 'a In nettil"? vo>> ,4> 
si*xv money tiy fliM«"ing 
you how to make In your 
nun Inline ni a fiaetltai of 
their iiMial ins* the him- 
tired mid one preparation? 
wiibh ,>ou tmw buy rea«ly- 
tJia.lv fur use In your home 
vr buvlne**. 

Till* hook has been 
t-omplleil by S. tlernshack. s 

a iHi-k..mtn author of understand* the working of Ibf most raipHntel r In J . 
pravt b al Instrm itonal You will ttml In Mr .Martiti's book t r^Jlv Injj glble 
nianuaU In Parlous Meii- tllMiMiilon of a lot of aubjects In radio, for which >ou J 
flSc Sebls Yon-ill tlnd have neter before heen able to find an iMnf«»lini- | 
It a real hel|> ami an In- tlrti in aurU eanj r-io-grifti and midersUmlable l*™^ 
»trument for *elf advance- 
ment. It will sene 
a* a mmiey*sa*er and ^ 

money -maker! cull and abstract subject. 



THIS M A N I A 1/ has 
been written e.peeially 
for the man who wi.die* in 
ui-ipilre a working knowl- 
edge of the elementary 
principles of mathematics 
for his own every -day use. 
Tt» provide a euuipMe 
treatment. I lie author 
starts from Hie heglnniiiK 
or tbe nubject. cxplaitiin* 
the first principle* of 
arithmetic In simple, 
clearly understandable 
language, and from Un-ae. 
takes tbe reader by easy 
ftep> thnmgb all the ruh- 
and processes of arithmet- 
ical ealrtilat lotv. 

A good icchtilcian is not 
always a good NMUbema- 
tlelan. tml the ait of rwiii- 
pntathm by figures Is ensy 
to actpilre. If you an* 
guided by some one who 
know* bow t. dlmi your 
way and make 1 1 easy. 

That Is the object of 
Ibid book Mr. Sbaln- 
uiark, who Is an instructor 
lti praetlcal sciences, 
knows how to explain 
things in plain Knulish. 

In 




ELEMENTARY MATHEMATICS 
For the Technician and Craftsman 



i<ire jMtl'd Know. \» bet her he be 



haphazard fashion and tmw w«K to get 
proundlng In Its prinelple* and theory 
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The Bell Telephone Laboratories have used 
CI. pads for a long period of time, and in 
the past it was only through this company 
and at great cost that they could be ob- 
tained. With the advent of commercial 
broadcasting the demand became severe with 

1 he result that the engineers of the Clarostat 
-Mfg. Co. spent considerable time developing 
CM. pads thai could be marketed at reason- 
able prices. 

In general, the two most common types 
nf pads in use are known as the modified 
"IP and the "T. M Thc>e ar«- shown in Figs. 

2 mid tt, respectively. If the eireuits are 
followed out, it will be found that regardless 
of the position of the movable seetion, both 
input and output values of resistance remain 
constant. 

If now we build an amplifier which will 
supply our load, it is only necessary to have 
the proper mixing equipment for mixing the 
inputs into the system. 

Mixing Equipment 
I'siially on a public address job there will 
he records to be played, speeches to be re- 
en forced, possibly solos to be rendered over 
the system and loeal announcements made. 
Thus it is necessary to have an arrangement 
whereby one, two or three "mikes** can be 
handled. 

Possibly, there also might be a large or- 
chestra or band that will have to be picked 
up and transmitted to another location. 
Though a majority of the leading broadcast- 
ing companies find that the best microphone 
set -up, that approximates most closely the 
hearing of a normal person, is obtained 
through the use of only one microphone po- 
sition, nevertheless it is well to plan a sys- 
tem so that more than one microphone po- 
sition can be used when needed. The idea 
being to place two or three microphones 
throughout the orchestra and adjust the level 
of each separately until the best sound bal- 
ance is obtained. Then the entire level can 
be either raised or lowered as desired by 
a master output attenuator. In this way, 
it is possible to make any instrument or 
group of instruments predominate over the 
others. 

doing further into the design of the mixer, 
it would be fitting to list the features of our 
mixer: 

1. Constant impedance always, with no 
loss or distortion of the applied input. 

2. Carbon hiss eliminated to a marked de- 
gree by use of large bypass condensers. 
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3. All microphone button currents read by 
means of push buttons. 

4. Only one meter used for all readings. 

5. Individual on and off switches for each 
"mike,** with a master switch for the entire 
mixer. 

(i. Internal amplifier. 

7. All batteries contained in same box. 

With the above factors in mind, refer to 
Fig. 4 wherein is illustrated a simple mixing 
circuit. However, it will be seen that lifting 
an arrangement of this kind does not give 
constant impedance control. Therefore, let 
us refer to Kig. 5. Here is a parallel ar- 
rangement of constant impedance attenua- 
tors feeding a common source in the input 
transformer to the amplifier. This method 
can be used but will not give as good results 
as that shown in Fig. (>' which is the circuit 
used in our mixer. In Fig. 7 is shown the 

c pi etc circuit, and in Figs. A and 11, 

panel and inside views of the mixer. 

Since the mixer is to be used primarily for 
public address work, a volume indicator is 
not essential and therefore has been omitted. 
However, provision has been made for the 
use of such a device ami the VI meter can 
readily be mounted in the upper left hand 
corner of the mixer panel with either a cop- 
per-oxide rectifier or vacuum tube arrange- 
ment fastened directly below on the inside 
of the panel. 

It is possible to still further reduce the 
cost and at the same time incorporate the 
features as outlined before, by using a little 
different arrangement in that the mixing 
transformers may be replaced with resistors. 
The gain will be approximately the same 
as with transformers for the latter have a 
ratio of one to one. The schematic circuit 
is shown in Fig. 8. The condensers are used 
to isolate the direct current in each micro- 
phone circuit from the others. This layout 
is particularly interesting where space is of 
vital concern. 

A word concerning the handling of carbon 
microphones. This type of instrument is 
Very fragile; therefore, when using, extreme 
care must be exercised. Through some mis- 
taken conception of the proper method of 
balancing button-currents, many radio men 
actually tap the unbalanced "mike" so hard 
as to cause the carbon granules to sift out 
onto the outside surface of the "mike" dia- 
phragm. As soon as this occurs, the u mike 11 
is ruined. It is a much better plan to re- 
gain balance by gently tipping and shaking 
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Fig. 6, left. 



The method used at the Xetv Yorker for miring the output of three micro pho 



Fig. 8, right. 7 he transformers used in the mixer of h'in. 6 may be replaced by resistors and 

Condensers as shown above. This is especially desirable where space is at a premium. 
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it. Should this not restore it to normalcy, 
then a pencil with nn eraser on its end can 
lu* used to (gently tap the circular frame of 
the "mike," being sure to use only the eraser 
part of the pencil. If it does not respond 
easily, then the chances art' that the "mike" 
is packed. In any ease do not handle or 
tap the "mike" with the current on. 




Fig. 4, left. Parallel connection of potcntiomcicr- 

typ<* volume controls. 
Fig. 5, right. Parallel connection of modified 
"ii" type volume controls. 



Kutton current is ;i subject of consider- 
able controversy as different microphone 
manufacturers specify different amounts of 
eurrent. However, Western Klcctrie (type* 
387) "mikes" generally ean he relied upon 
to give excellent results in service and per- 
formance when operating nt 15 mill im upe res 
per button. It is unwise to use much more 
as the possibilities of packing the "mike** 
are greatly enhanced as the eurrent is in- 



creased beyond this lip ire. 

In regard to the operation of the mixer, 
the button marked "A Volts** is pressed 
when reading either filament volt ope or the 
"A" voltage at the battery. To rend the 
latter, it is only neeessary to throw the 
filament switch off and advance the filament 
rheostat to its full or maximum on position. 
The plate voltage is read on the opposite 
side by pressing the button marked "11 
Volts.** To read "mike** current, it is only 
necessary to push the buttons correspond- 
ing to the microphone position and read di- 
rectly in milliamperes. The total "mike** 
current through any one "mike** is obtained 
by pushing both current buttons for that 
"mike," Tn practice, the master current 
switch is turned on with the filament switch. 
The filament rheostat is then adjusted until 
the voltage as read on the meter is exactly 
2 volts, Hid ton currents on each "mike** are 
then read and adjustments made until each 
button has approximately 15 milliamperes 
flowing through it. The readings on each 
"mike" should be adjusted so that differences 
between the button currents on any one 
"mike" are no greater than about 5 to 8 mil- 
liamperes, Kuril "mike** has its own at- 
tenuator and current switch so that it may 
be thrown completely in or out of the circuit 
or have its energy output raised or lowered 
without in the least way affecting the op- 
eration of the rest of the mixer. 

(Continued on page 5()(») 



(Conthntrtt from juttfe 475) 

It is considered best, however, to use a 
series condenser as then there is no glow, 
except tor the first few cycles of A.C. sup- 
ply after the tube is placed in the socket. 
This shows as a brief flash of the neon 
lamp as the condenser charges and, if the 
condenser is high grade and does not leak, 
no more current is allowed to flow. This 
is especially convenient in checking cathode 
to heater leakage because if the neon lamp 
were allowed to glow on one electrode, this 
leakage would he "washed out," or obscured, 
as it were. Some care is necessary in de- 
ciding when a cathode to beater leakage is 
excessive. In the writer's experience, some 
makes of tubes are much worse than others 
in this respect. It may be of assistance to 
know tlwit the type of neon lamp specified 
will glow ;it full brilliancy with approxi- 
mately five inilliainperes of current flowing 
and if the neon lamp should glow with more 
than a very Might or faint degree of bril 
liauey, the tube should be considered as 
either "leaky" or "gassy" and if the neon 
lamp glows with anything approaching full 
brilliancy, the tube should be considered 
shorted. 

Reference has been made, in the discus- 
sion of Figs. 1 and 2, to the specified type 
of neon lamp and to the series condenser, 
and if the tube is tested "lad" using A.C 
supply, the same rules apply as above. It 
is a good idea, in using any short -cheeking 
device, to tap the tube several times dur- 
ing the process of cheeking in order to bet- 
ter detect intermittent shorts. 

As stated before, the circuit of Fig. 2 
can be adapted to cither 110 volts A.C. or 
D.C If using A.C, use the type of neon 
lamp specified above, but if using l),C, it 
will be necessary to use a type of neon 
lamp responsive to D.C, such as CilO — I 
watt for A.C or D.C and in this case, as 
mentioned before in discussing Fig. 2, it 
is best to check the tube "cold." 

A peculiarity of the neon circuits shown 
in Figs. I- and 5 should be mentioned. In 
switching the test circuits from one set of 
connections to another with filament or 
heater "hot,** a brief flash of the neon lamp 
may take place, but this should be disre- 
garded as it is caused only by disconnecting 
a tube element from a portion of the cir- 
cuit which is at one potential and connect- 
ing it to a portion of the circuit at a dif- 
ferent potential with respect to the previous 
one. 



"LET THERE BE LIGHT — " 

ACCOIUHNG to a recent newspaper dis- 
patch from London, the London Radio 
Show boasted of ;i light-equipped radio map 
of Kurope. It is so designed that when a 
certain station's broadcast program is being 
received by a radio set, a light shows on 
the map at a point indicated for that par- 
ticular station. I*' very station in Europe, 
is saitl to be represented on this map, 

Ve have a suspicion that the urge to 
tune in stations and thus make lights pop 
up all over the map of Kurope would be 
greater than a desire to listen long to one 
program. 
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How to "Sine" Disc and Film 

[Ctnttiitttt'ii front jHit/e UiH) 



ratio of Hi f rami's of film to our record 
revolution. This luis since been adhered to 
as the "home" standard for hijrh-.speed 
records. 

It so happens that the projector best 
adapted for home use is one winch uses a 
12- frame sprocket, so that in order to main- 
tain the prescribed speed ratio, the mechan- 
ical ratio must become two to three instead 
of two to one. 

Starting with the record, we find that if 
we run the film at the standard of 24 frames 
per second, that the record is running at 90 
n volutions per minute. Tins is too fast, 
so we have an odd standard to follow. 

It is best to maintain the record speed, 
as the film speed will still he fast enough 
for all practical purposes. Kxperiments in 
recording have shown that the slightest iinn- 
iiuiformity of motion will cause wavers and 
chatters in the sound. We may start then 
with the assumption that the turntable of 
any recorder must run at constant speed. 
In fact, this must be the case with any re- 
corder if success is to be expected. Anyone 
who has experimented with home recording 
will have found this to be true. 

If a recorder of the usual type is avail- 
able, the substitution of a more powerful 
motor will enable you to connect it to the 
projector with a flexible cable. This bring 
;i physical connection, synchronism is posi- 
tive. This is somewhat inconvenient at times 
as the projector must be disconnected from 
its own driving motor. Tins necessitates 
constant changing if the projector is to be 
used for both silent and sound projection. 
For this reason, most experimenters prefer 
tr maintain independent synchronism by 
means of strol hi scopes. 

Theory of Stroboscopes 
It follows that any speed variation which 
occurs in maintaining synchronism must be 
on the part of the projector where it will be 
liardlv noticeable. 



THE LENGTH A 8 IS EQUAL TO THE 
CIRCUMFERENCE OF THE DRUM UPON 
WHICH THE STROBOSCOPE IS 
TO BE MOUNTED 



Stroboscopes are widely used in profes- 
sional recording and are of great value in 
uniform speed of any rotating member of a 
mechanism. 

Most of the electric current supplied for 
household use in this country i> of the alter- 
nating variety. It may alternate 2 r >, . r >n, or 
<><) times per second. If yon do not know 
the frequency of the current which yon use, 
an inquiry addressed to your electric com- 
pany's office will secure the information for 
you. 




Ffc 1 

The leu nth .-1/1 ).t equal to the circumference of 
the finished st robos <-«> /r : Cli and (iF have the 
same number of divisions. 



Fi<. c 

Laying out the projector stroboscope. 

As a cycle is a complete wave with maxi- 
mum upon both sides of the zero line, any 
incandescent lights supplied from such a 
source will brighten and dim twice us many 
limes in a second as the frequency. Thus 
if the frequency is 25 cycles, then' will be 
50 hrightenings and 50 dimming* of the light 
each second. For ftO cycles, the most com- 
mon frequency, there are 120 bright periods 
each second. In each minute there are 7200 
flashes. 

Now suppose that we have a wheel which 
is turning 7200 times each minute. If half 
of this wheel is black ami half is white it 
will appear to stand still if the light from 
an incandescent lamp falls upon it because 
we only see the wheel lighted when the white 
portion is in one spot, say the upper vide. 
When the white side of the wheel is upper- 
most the light is bright ;md we see it, but 
when it is the black side which is uppermost 
we don't see it because the light is dimmed. 
As long as the speed of the wheel ami the 
frequency of alternation are the same tin* 
wheel seems lo stand still. 

It follows then that if wo make i disc of 
(■a nil mil rd ami draw lines upon it in such 
a position that each sue* ceding line will be 
in the exact place occupied by the preced- 
ing one at the inst;int of the bright flash, 
we ean make the lines appear to stand still. 
Since any one line pattern will stand still at 
just one speed, an effective speed indicator 
is found in such a device. Moreover, if the 
speed is slightly faster than it should be 
the lines will revolve forward slowly, and 
vice versa. Thus by the direction and speed 
of the apparent motion of the lines we have 
an indication of whether the speed is high 
or low and to what extent. 

The Turntable Stroboscope 

The first thing to do then is to make such 
<i device which will indicate the proper spce<l 
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Classified Advertisements 

Ailverlisrim-nts in this sfction arc inserted 
at tilt- cost of ten cents |>er won! for each 
insertion— name, initial and address each 
count n> one word, ( ash should accoin* 
jiany all classified advertisements unless 
placed l>y a recognized advertising agency . 
No less than ten words are accepted. Ad- 
vertising for the March 1932 issue should 
he received not later than January 7th. 
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RADIO EXPERIMENTERS: You can easily add 
Ui your present income hy Locating Buried Treas 
ures and Underground Metals through Radio 
Methods. We leach yon limv to huild and oper- 
ate. Full details for Red Stamp. Exchange, Item 
607, El Monte, California. 



CHEMISTRY 



BECOME TRAINED CHEMIST. Thousands of 
opportunities — fascinating career. Learn at home. 
Complete experimental laboratory outfit given. 
Write for big free hook. Chemical Institute, 
19 l»ark J Mace, Dept. RC, Xew York. 



INVENTORS 



PATENT YOl'R INVENTION: Send for FREE 
hook, "llow to Ohtaiii a Patent/' and "Record 
of Invent ion'* hi auk. Consult us ahont ho\v to 
protect vmir ideas. Victor J. Evans & Co., 620B 
Victor Bldg., Washington, D. C. 



of the record. To do this, draw a circle 
upon a sheet of paper and with a protractor 
lay oft' the ci renin fere nee into 90 segments 
of four decrees each as shown in Kifr. A. 
When this is done, draw a heavy ink line 
ahmjr the side of each sequent which is half 
as wide as the segment itself. When this 
is done, yon should have the circle divided 
into <)() Mack lines spaced by 1*0 white lines 
of equal width. Place this card upon the 
turntable, a hole having heen punched in its 
center to pass over the post of the turn- 
table. This is indicated in h'ijr. H. Adjust 
the speed of the table until jrray lines are 
seen to stand still upon the surface of the 
card. When this is done the table is turning 
at HO revolutions per second. 

Ilow is it possible to know this? There 
are 7200 lijrbt alternations per minute. The 
table is to turn HO revolutions per minute. 
Divide 7-200 by 80 and the result is !>(>, the 
required number of segments. Remember 
lor each black segment there must be a di- 
viding white one. 

Take the reading while cutting a record 
as the table usually moves more slowly when 
cutting a record than at other times. 



You now have three lines, the upper one 
shorter than the center one and the lower 
one longer. Ilnth upper and lower are di- 
vided into sixty equal parts, and the ends 
of all three may be joined l>y a straight 
line. Now draw lines between the corre- 
sponding divisions of the upper and lower 
lines. Where these lines cut the central line 
will divide it into sixty equal divisions. In 
this way a line of ;ur\ odd length may be 
divided into any desired number of equal 
divisions. Fig. 1 shows this method of mak- 
ing a sixty division stroboscope. 

When the line has heen divided, draw a 
Hue parallel to it ami ahont a half-inch dis- 
tant. Met ween these draw the sixty divisions 
by drawing parallel lines at each marked di- 
vision. Finally, use a broad pen and till half 
of each segment with ink. The result will 
appear like the accompanying drawing. Cut 
out the stroboscope belt and discard the rest 
of the paper. 

Lay the carton lid upon the table and 
paste the belt around its edge as depicted in 
Kip:. 1). If the work has been carefully done, 
the belt will just lit and the joint come ex- 
actly between the white and black end seg- 
ments. Place the drum stroboscope which 
you have just completed upon the projector 
and you have a speed indicator of the ut- 
most delicacy, shown in Fig. I). 

Adjusting the Speed 

As the speed control of most amateur 
projectors is merely a rheostat of the wire- 
wound variety, it is advisable to substitute 
a more sensitive carbon rheostat of the table- 
mount type. This gives you a smoother 
and more delicate control of the speed. 

Now thread the projector with lilm and 
see if you can hold it to a speed where the 
stroboscope lines remain fairly steady. 

So delicate is the indication that the lines 
will be seen to swing forward slowly, then 
backward and so forth, but no control is 
exerted until the lines are seen to sweep 
forward or backward continuously. Kvcn 
then, after waiting for this definite move- 
ment there will still be time to correct it be- 
fore an error of more than two or three 
frames has been accumulated. I'pon the 
reverse, or correction, this error will be com- 
pensated. 

STATISTICS 

RKCKN'T 1*. S. census figures indicate 
that there are approximately XV million 
radio sets in operation in the I'nitcd States; 
and that nearly one-half the population of 
the country, or 50 million people, can be 
classed as "listening public." 

The figures which concern a large city 
are of particular interest. Xew York City, 
for instance, boasts that of its 1.7 million 
families, approximately I million are radio 
set owners; 70</ f of these sets are elec- 
trically operated. Incidentally, of the JM 
million families in New York State, 1.8 mil- 
lion have radio sets. It is interesting to 
note that city and state figures closely agree 
as to the proportion of "listening public,*' 
wit!, city interest in radio taking a bit the 
edge over that of the rural-ites. 

It is estimated that in Xew York, Pennsyl- 
vania ami Illinois are to be found one- 
fourth of all the radio sets in the country; 
and more than one-third of the listening 
public 



LATHES 



AX 8-IXCTT Back Geared Screw Catting Lathe for 
|{;oliu Shoj» and Experimental Work. $1JJ uj>. 
Easy Payment Terms. Cuts screw threads and 
machines metals of all kinds. Write for Cir» 
cular No. 8 with illustrations, prices, and terms. 
S'Hith Bend Lathe Works, 150 Madison Street, 
South Bend, lnd. 



RADIO 



TRANSFORMERS (Radio Bower) rewound, spe- 
cial types made to order. Supreme Bad in Lahora* 
tor>, 16 Fulton Avenue, Rochester, N. V. 



REACTIVATE AC Tubes, battery charter bulbs. 
Repair audio transformers, loud speakers, phones 
and other radio apparatus without rewinding. 
Diagrams and instructions, $.V0U Kit prices 
furnished on request. (IXS Radio Laboratory, 
V. O. Box 30J, Bath, New Vork. 



SET OWNERS, separate those interfering sla* 
tions on your tuning dial. Easy to install. 50c 
postpaid. Noel, 1502 Pittston, Sera nt on. IVmia. 



SONG POEM WRITERS 



SONGWRITERS! Poems, melodies. Outstanding 
proposition. llihbeler, D153X, 2104 Keystone, 
Chicago. 



BACK 
ISSUES 
of Radio-Graft 

can still be had at the regular 
price of 25c per copy. If you 
are in need of any issues to 
complete your file, send us 
your remittance in check, 
stamps or money order, to- 
gether with the months and 
year, and we shall forward 
your copies to you imme- 
diately. 

RADIO-CRAFT 

98 Park Place New York, N. Y, 



The Projector Stroboscope 

And now fur tin* projector* The projector 
sprocket revolves three times while the turn- 
table revolves twice. Therefore, the sprocket 
makes 120 revolutions per minute. If we 
divide 7200 by ISO, the result is (iO. There- 
fore, for the projector we must have a stro- 
boscope of f>0 black lines. 

However, because the sprocket shaft is re- 
volving directly iu front of us, we must, 
alter the shape of the stroboseope or we 
would be looking directly at the edjre of it. 

The cover of a round cardboard carton 
serves as the foundation for this strobo- 
scope. The first step is to find the exact 
ci liter. Around this we draw a circle whose 
diameter is the same as that of the round 
thumb nut upon the left end of the projec- 
tor shaft. After the circle is drawn it is 
divided equally by four diameters, pie 
fashion. A sharp knife is used to cut these 
diameters and the pointed flaps pushed in- 
ward as shown in Fijf. (\ If the lid is now 
pushed upon the projector nut tin* tabs will 
bold it securely in place. Hun the pro- 
jector to see that the cover revolves truly 
upon the shaft. 

With ;i, flexible tape, or a piece of paper, 
measure tin* exact circumference of this car- 
ton lid. This is the length of the strobo- 
scope belt, which must be exact. Let us say 
that this h'Mffth is H 7/ Hi ins. llow are you 
jroitifr to divide this into fiO exactly similar 
bauds? 

In the center of a piece of paper, draw 
a line of just this exact length. Parallel to 
it and at the top of the paper draw :i not her 
line. Divide the upper line into sixty equal 
parts. Hy iisinjr nil engineer's scale of 14-1 
part* to the foot, the upper line will be 
just live inches Innjr. Draw a line from 
the end of the upper line and touching the 
end of the miter line, and extending oblique- 
ly downward. >Cow select a larjrer unit, 
such as the !Mi to the foot and find a point 
where <»0 of these divisions exactly fill the 
distance from the left of the paper to the 
oblique line. Draw ;i third line and divide 
the lower line into fin equal divisions. 
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CRAFTSMAN'S PAGE 

{Continued from pmje 169) 



The significance of this is that wr can 
have a perfect acoustic responsr up to any 
frequency limit, say 5,000 weirs, and thru 
choose a value just slijrhtly higher than this, 
sa >' &Va op ^ kc, as M |C freqiirney srpara- 
tiim of stations. This has, so far, heen con- 
si<lrrr(l an impossibility, and, in fact, it 
has been considered that for a 5-kr. acoustic 
response, it is necessary to separate stations 
by 10 kt\ We have thus introduced the 
Conditions which allow for more stations 
beinjr employed simultaneously without mu- 
tual interference. 

2. Frequenctf Modulation of the St > node. 
Mr, Kitch raises the question as to whether 
xi "Stenotic" would operate for a purely 
frequency-modulated station. 1 am jrlad he 
has brought this forward, for it gives me 
an opportunity to refer to the processes by 
which 1 arrived at the "Stenotic.*' 

1 saw, with apprehension, the approach- 
ing saturation of the ether, and set myself 
the problem of trying to avoid such a catas- 
trophe. My first idea was to employ a fre- 
quency modulator device wherein the maxi- 
mum frequency modulation would not ex- 
ceed 10 or 20 cycles. It was easy to visualize 
the transmission apparatus for this pur- 
pose but not so easy to conceive a method 
of reception which would show a change of 
response for a few cycles of change of fre- 



quency. Former work which 1 had done 
with Catly's Quartz Resonators came to my 
assistance, and I determined to investigate 
the possibilities of using quartz crystals for 
such reception. 1 was immediately faced 
with an apparent stumbling block, that the 
enormous selectivity of a quartz crystal 
would cut off all the side bands, and then* I 
was no doubt that f requency-modulated 
waves bad side bands as well as amplitude- I 
modulated waves. I refused to let this stop 
me, and owing to the connection between 
telegraphic signals and telephone modula- 
tions, 1 really began to study modulation 
problems from first principles, resulting in 
the discovery of at least two methods of 
using quartz crystals for receiving modulated 
waves — one of them being now well known 
as the "Stenotic." Having started out to 
search for a receiver for frequency- modu- 
lated waves, I soon appreciated that my 
results would apply just as well to the 
ordinary amplitude-modulated waves, ami 
thus for the time 1 left frequency modula- 
tion alone, although there is no doubt that 
still further new results await us when this 
subject is fully investigated. At the time 
of my first public announcement of the 
"Stenotic**' I had these possibilities very 
well in mind. 

James Hon in son. 



You want to earn more money — You want to 
be sure of steady employment — You want to be 
certain of your future— Here then is the 
opportunity you have waited for. 



OPERATING NOTES 

(Continued from page i77) 



motor commutator with very fine sandpaper. 
These observations are the result of actual 
service and no trouble has been mentioned 
that has been found to happen only once. 

Replacement procedure and explanation 
has not been attempted, for every Service 
Man can secure a copy of a manual de- 
scribing fully the parts and operation and 
replacement of the mechanism. 

Sonora Model "A44" 

Recently, a Sonora model "A 14/* the 
schematic diagram of which appears m Tig. 
1, caused a hit of annoyance. I'pnii the 
first service call, all the v 27 tubes were 
found weak. The set appeared in all other 
respects to be in good order, A new set 
of tubes was placed into the set and it 
functioned as well as ever. About two weeks 
later, the same complaint of weak reception 
was received. Another call disclosed all the 
'27 tubes weak. The second Service Man 
did not know of the first report and sug- 
gested replacement of all the *27 tubes. 
This set uses six of these tubes. Tpon being 
informed that the tul>es were purchased 
only two weeks previously, a cheek was made 
on the receiver. 

The filament voltage was correct but the 
voltage impressed upon the plate of the 
'27's was about 350 volts. No doubt, this 
excessive voltage paralyzed the tubes. Kven 
the detector tube which had nlxmt 2*25 volts 
on the plate was very weak and barely 
drew any plate current. The Service Man 
immediately checked a schematic circuit of 
the receiver to ascertain which portion of 
the set would be most likelv at fault. 



A glance at a diagram will disclose a re- 
sistor which acts as a bleeder and cuts the 
high voltage down to 1M5 volts for the 
U.K. and A.K. amplifier '27 tubes. This 
resistor should have had a resistance of 
1 M) ohms but upon test showed a resist- 
ance of 23,000 ohms. Replacement was made 
with a 50-watt 15,000-ohm unit and the 
proper voltage was obtained. The tubes 
were replaced for the customer without 
charge and the job was done. 

Kolster Models "K20/* "K2I," "K22," 
*'K24/' etc. 

In the repair of Kolster "K20/* "K21," 
M K22, M "K2V etc., receivers, it is most 
important that grid suppressors of the same 
size be substituted for those that have burnt 
out. Failure to do this, especially when the 
replacement is of a lower value than the 
original resistor, will throw the set out of 
balance. To eliminate oscillation, the size 
of the grid suppressors should be increased. 
Too great a value will impair the sensitivity 
of the receiver and should be guarded 
against. The location of the grid suppres- 
sors is shown in Fig. 2, 

Fada Model "43" 

On several Fada a ».T* receivers, the con- 
dition of undue oscillation and distortion | 
was reported. Analyzer socket tests showed 
no abnormal condition, so a series of tests 
was carried on to determine in what part 
of the circuit lay the cause for this com- 
plaint. As the oscillation generally ran hand 
in band with distortion in these sets, it was 
(Continued on page 502) 
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GET STARTED NOW — LEARN 



RADIO 

[[television} 
i talking pictures 

ISOUND SYSTEM 
([PHOTO CELL WORK j 

AT HOME — and get 
world's fastest 



litre i* a htazlnjc message 
to real, red-bloodt-U he-men. 

"llrna< tasting station* use 
engineer*. operator* and 
malnienanre men, and pay 
$40 Hi $100 a week ami 
up. Manufacturers, jobbers 
and dealer* employ thous- 
ands of men a* engineers, 
foremen. Inspectors, testers, 
iervlre men. >alesmen and 
managers, anil pay $40 to 
II TM and $200 a week. 
Kouhtl pleture concerns and 
puMlr address systems use 
engineer-, installation and jnto fh« 
maintenance expert*, etc. 
and pay $40 t<> $200 a week growing end best pey- 
and ti|i. Manufacturers of " • _ | ll J llt i ru 

Photo-electric cell equipment ,n 9 '"au*Try 

< Radio's eleetrlr eye) use 

designers, adaption engineers. Installation men and sale>- 
men, at $40 to $200 a week and un. Steainnhlp companies 
employ hundreds of Iladlo operator*, give world -will* 
tr»\el. at salaries of $s:, to $200 a month and all expense.-." 

Why then, should yon ;dave away at $20 nr $2."j or $3o 
a week, on a hai-k -breaking no- future job. when ltadi« 
offers surh wonderful opportunities for good paj and 
adtaneetuent ? 

Ne\er before has such a chance been available to the 
average working man. it's an opimrtuitlly that U open t«« 
exery normal, ."iithitlous man— regardless of age, schooling 
«r cxi»erlenee, who U « tiling to spend 30 minutes a <Ia> 
or more, lor a few months. In learning tlto theory and 
practical application of alt Radio devices. 

Ynu will be taught at home, under the actual *uper- 
■ ision of a group of Radio executives anil engineer 4 , with 
a ciHjrse of practical ami rip -to* date training, endorsed bv 
sixteen of the largest unC most progressive Radio manu- 
facturers, among whom are — Brunswick, Crosley* Fada. 
Philco. Majestic, Strom berg. Carlson and Zenith. 

Wbere only hundred.- of men were employed In Radio a 
few years ago ihou->niids are employed today. Where onl> 
a hundred jobs paid *"►■> to $7." a week a few ,>ear* ago. 
there are <hou.*ands of *u<-lt jobs today, and there will be 
thousand.- more for trained men in the next few year-. 

If you are IntereMcd In bettering your position ~~lf >»>u 
warn to gel iKit uf a -mall -pay. no-future job. Into good- 
pay, hig- future work— fill in the coupon below and mail 
It at once, as men are being enrolled for this training 
now. There will be no obligation, And It will ci-rtalnb 
t>a> you to Investigate. 



FilEE OPPOATUHUV BOOK COUPON 



RADIO AND TELEVISION INSTITUTE, 
Dept. 62. 2130 Lawrence Ave.. Chicaio. 

..Please tend mo a copy of your Opportunity Book and 
full particulars of your plan for helping men into pood 
pay positions in the Radio field. 

Name , 

Address 

City State 



Free 



Every Manufacturer, Dealer, 
Distributor, Servicemen 
should have on file the 
New, 1932 Edition of the 

CL AROST AT 

CONTROL HANDBOOK and CATALOG 
containing complete specifications on Claro* 
stat Variable Resistors, Volume Controls, 
Tone Controls, and Voltage Controls to- 
gether with complete Information on their 
use In experimental, service and replacement 
work. 

Write Dept. R.C. for Your Copy 
CLAROSTAT MFG. CO.. Inc. 
285 N. 6th Street Brooklyn, N. Y. 
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RADIO SET' 
ANALYZERS 

AND 

HowtoUseThem i 



witK Ui ii 



Set cnalyzcri, hiht xhwkun, owiH 



A New 
and Useful Book 
for Service Men — 



HERE Is the latest book, and ono of tho most 
important which we have ever Issued It fills a 
kmjc-reeogntaed w * n * f" r there U not a Servlre 
AUii or a radiutrlelsn who lias not an Immediate uae 
for tills welcome book. 

It Is the first hook that explains COMPLETELY the 
operation of analyzers, tube eheekers. OM-illatora. ete . 
from a t hoi our lily |irur Ileal standpoint. The book Is 
Intended for Servlee Men of all elasse*. whether junior 
prade or expert Kvemme will flnil a tremendous 
a mount of 11 1< meat 1 In its paces. .NuthinK has been 
left to >our «wn ingenuity; everything Is complete. 

The contents: 

CHAPTER I: Introduction; 

The Troblems of the Servlre Man 
General Desert pi ion of Modern Receiver* 
The Need for a Radio Set Analyjc r 
What to Expect from an Analyzer 

CHAPTER 2: The Analyzer; 

The Fundamental Requirements of an Analyzer 

The Switches or Tush Buttons 

The Ammeter 

Multiscale Ammeters 

The Shunt and Its Calibration 

The D.C. Voltmeter 

The Mu 111 scale IX C Voltmeter 

The Multiplier and Its Calibration 

The A i Volt mi or 

Tho Design of a Simple Analyzer 

CHAPTER 3: Trouble Shootlnj. with the Analyzer; 

Cla«s1fieitlon of Trouble— 

(1) External to the receiver 

(2) In the reccher prol>er 

(a) Mechanical troubles 

(b) I ler(ri"il tnuh.^ 

Detailed Analysis of Elect rUal Troubles — 

(1) Tube Testing 

(2) Loealizlni? trouble 

(a) ttv iia^t ezperieneo 

(b) lt\ srtuil test of eireult 

(11 Interiint itlon of analyzer readings 
(1) Tube Hians (use of) 

(5) Circuit diagrams (use of) 

(6) Testing the power unit t. 
(71 The use of the analyzer In testing Individual units 

Additional Features ami I'rf- or the Analyzer— 
(1) As a modulated H F. oscillator 
(J) As a means of lining uh R.F. and I.F. amplifiers 

(3) As an output meter 

Care and Maintenance of Analyzers 
Conclusion and Brief Sumroa-> 

CHAPTER 1 

Detslhd description*, photographs, and circuit diagram* 

of commercial set analyzers. 



Published bv HAIHO-CIIAFT it 
has Included In It all north.* hi In 
information n< lilihle to the riulio 
servicing profession. 

We know that. If you are at all 
interested In radio service work, wu 
it 111 send at once for this \aluablc 



50c 



The 
Copy 



Mail Coupon Today! 

GERNSBACK PUBLICATIONS. Ine., RC-232 
96-98 Park Place. New York, N, Y, 

I enclose herewith fifty (50c) cents, for wWcb 
send me a copy of your book "Radio Set 
Analyzers and How to Use Them/' 



Name 

Address ....... 

City and State. 



A SELF-POWERED S-W CONVERTER 



(Continued from page 180) 



The converter is housed in a wooden cabi- 
net of the i mi i itel -clock type. The outside 
dimensions of the cabinet nre 10 3 i ins. high, 
b% ins. deep mid 12% ins. long. 

Operating the Converter 

There are four controls on the panel. The 
main timing dial is in the center, on the left 
is the modulator tuning knob for fine adjust- 
ments and on the right is the knob con- 
trolling the D.P.D.T. switch. The power- 
supply switch is iocatcd under the main tun- 
ing dial. 

To operate the converter, the aerial is dis- 
connected from the broadcast receiver and 
connected to the aerial post of the con- 
verter. The output terminal of the con- 
verter is then connected to the aerial post of 
the receiver and a connection is made from 
the ground terminal of the converter to the 
ground of the receiver. Both the converter 
and the receiver are turned on and the 
switch on the right hand side of the con- 
verter is turned clockwise to connect the 
converter into the circuit. The broad east 
receiver is tuned to 1000 kc. and the volume 
control of the receiver turned up. The main 
dial of the converter is then tuned until a 
carrier is picked up ami then the auxiliary 
knoli on the left hand side of the panel is 
adjusted for greatest volume. The volume 



control of the receiver is then used to level 
oft' the volume of the signal. 

All values of parts used in the construc- 
tion are marked tin the diagram of connec- 
tions. No difficulty should he experienced in 
making this converter function as the design 
has been reduced to the simplest form pos- 
sible. 




Cnder-view of the very compact converter. 

This converter has been placed on the 
market by the Radio Service Laboratories 
Co. 




Fi*. i 

Schematic diagram of the S-H' converter. All the coil*, f<» any ,me html, nre Wound on a single 
form, thus making wave-band chanacs an easy matter. 



OPERATING NOTES 

(Continued from paye 501) 



conceded that the reason for the former 
complaint was the same as for the latter. 
This is fairly obvious. 

A magnetic pickup was Pimpled to the 
grid of the first audio 227 and record repro- 
duction attempted, which proved to be free 
from any distortion. The same pickup was 
coupled to the detector 22t and again the 
amplifier used to reproduce the record. 
Here, however, noticeable distortion re- 
sulted. The detector circuit was checked 
and after close inspection, it was found 



that the gray carbon resistor connected from 
screen to chassis was not 125,000 ohms as 
listed on the circuit schematic, shown in 
Fig. tt, hut was close to \' A meg. When 
substitution was made with the proper size, 
proper reception and reproduction was had. 

Hather peculiar about the whole affair 
was that detector screen-voltage was not de- 
creased any noticeable amount when the 
lower value resistor was put in. However, 
lack of the proper resistor resulted in gen- 
eral detector unbalance. 
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PUSH^PUSH RECEIVERS 

(< ontintml from ftntje 170) 



nut. fur the "U" Mi|i)ily. \\Y run there- 
fore sw flint u'hrmiN wr run ohtiiiti quite 
it kirk frnin the two \*i*J pentodes in push- 
pull, the plate enrrent and lihiment drain 
makr thnn impractical tor use. 
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Fij|. 1. above. Characteristics »( the '37. 
Firf. 3, below, 7/ir M0 f if characteristics. 



Iti Kijr. 3, we have the eune.s for the 'W) 
tubes in the push-push urmnpreiiieiil where 
it eau In* elearlv seen that tin* power output 
available from these tiny jrenerii) purpose 
tuhes is 1000 milliwatts when operated in 
this eomnetion. [''nrtherninre. it should be 
rioted lhat the averajfe plab* riirrent drawn 
will In* of the order of II ma. for tile two 
tubes, but hern use of the fa ft that the sig- 
nal is not always at its peak pmnr the 
enrrerit drain during operation will mil <w- 



rrrd an average of 7 or 8 milliamperes for 
the t\u> tubes. This is not only easy on 
the "H" batteries hut we have achieved our 
power output with the small tube oi the 
line which permits our drawing hut .Hti*iitn)). 
for the six-tube receiver, shown in Kijr. t. 
This is well within the limits of the air- 
cell battery. The plate voltajre demands 
total 1~>~.5 volts and a negative hhi.sinjr po- 
tential of I.> volts. 

Here ajrain it is not necessary for us to 
employ a special transformer in order to 
improve the possibilities; for a transformer 
devised for operation with the '-M tube will 
'Stand the jraff." in view of the much 
higher efficiency obtainable where truly effi- 
cient matching is available, it is to be hoped 
that manufacturers will shortly supply in- 
put and output transformers truly suited 
to the requirements of the push-push ampli- 
fier. 

In closing, one comment seems in order 
as many have asked why greater power out- 
put could not be obtained with the '45 
*1? '71A» etc., if used in the push-push 
connection. The difficulty lies in the fact 
that these tubes do not operate in n satis- 
factory manner in the pxi//t> yrid mtttfe 
into which push-push operation swings the 
lubes. 

The writer has some faith in the possi- 
bilities of the pentode when thus operated 
but as yet has not been able to e\olve the 
special eireuit arrangements necessary to 
undistorted operation of I he pentode tubes 
in the push-push arrangement, lie feels not 
overly optimist ie in saving that within a 
short time the data on such operation will 
he forthcoming. 

The present difficulty with the low-imped- 
anee power tubes- such as the '71A rind the 
'WV lies in the fact that the grid current 
drawn is so great that unless the input 
transformer feeding the push-push stag** is 
of exceedingly low ratio, the grid resistance 
will be rellected into the plate circuit of the 
preceding stage- playing "hob" with the 
lpialit\ . 



RADIO-CRAFT KINKS 

A RESISTANCE CALCULATOR 

(( ^mtimml ffttm fMtjr \H2) 



To make a measurement, proeeed us fol- 
lows; referring again to Fig. 2. the unknown 
resistance is conm-ctcd to the terminals ;\\ ll 
and t. 'llierc K no nerd for haMr in t.ikilig 
the readings as the cnrreiil iiM-d will have 
intellect vvlmtever upon the \olt.ige. Assum- 
ing that the resist nice is not Known, ha\c the 
switch at the left open thus cutting the 
25lMl-ii|uii resistance into the eireuil. Mom* 
the arm 1* lo the right as far ;is possible, 
thus decreasing I he voltage to a minimum. 
Plug into the 110-volt lighting circuit. Next 
move the voltage adjustment to the left until 
the voltmeter indicates lo volts. If (In- read- 
ing on the miUiammeter is low, close the 
swileh and forget nbont the liaoo ohms. The 
most accurate conclusions arc arrived at 
when using that part of the curve between 
2 and |» ma. 'Iheretbre, should the meter 
show less than t ma., move the vo|tag« up 
until it ionics within tin so limits, 



Assiuim that it requires a potential of, 
s.-i\, lo volts to produce the desired current 
flow, and a^ain for purpose of explanation, 
assume that this current is \\ ma. Following, 
tlx- vertical M-ina. line to the point where it 
intersects the curve, and looking left along 
the hori/.oiilal line ;iKo intersected at this 
point, it is found that the resistance value 
lies between Minn and lono nluns. And as 
each horizontal line represents loo ohms, the 
exact value is :i.:j:iO. This would be true if 
the voltage used was 10; however, sis \\\ 
volts were used simply multiply the result 
by I, giving |:i,M20 ohms as the resistance. 

In this manner, one curve is used for auv 

Itiplc of 10 volts by simply multiplying 

the result \\\ the multiple used. I 'sing 50 
volts-, multiply bv or using ft) volts, multi- 
ply It} W fc \nv v.dne run be measured with 
10 \olts hetweui |0O0 and 10,000 ohms nnd 
t.<keu direetlv Jnun tin em w . 
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Won't I Ever Get 
Ahead in Radio? 

i*it>ttr, ss in r.nliq is dctermbie«l piu-cly by knorvl- 
edftr. Kvcn practical exiKrricnce doesn't help if yott 
haven't Rot .1 h'CLL K.XOW LEDGE OF RADIO 
I I \t>AME.\TALS. 

Titer*-'* more lo nnllo lhan Just knowing 
HOW to »«-|iair «r I'imariirl apparatus — you're 
Kot to know WHY it operates aUer you do, 

.'.'! ♦ nu I n . w ' 10 are striving toward a RILAL 
I't'TCKK in Radio— whether as Service Men, Tac- 
ttu> KiiKinecrs. Transmission Men, Operators or 
lir.i.ulcast Kngincers we offer an endorsed course 
i.f training that. I.y feachin« IS.XSIC RADIO EX- 
i;i.\l-:ERlXtI, makrs you fit to hold these important 

Get the Details 

Tin' <ooi<on lirlii«» ji»u Inten-alns booklet and full 
I>.iii|hiI;ii« by rt'turu inall. No nhligatlttu. Mall it now— 
uML- >ihi think nl it. 

I 1 

| CAPITOL RADIO KXOIXKKKIXG I 

| INSTITITK. Inc. j 

j l-lih St. anil Park !M„ X, \V., Dept. 15-12, | 

| Wa-hingtoti, I). C'. | 

j Withrmt oMigatioti. please send me details | 

| al>out your lumie >tndy training in □ Radio or i 

■ □ Television. : 



Same 
.iJJrcs 



PROFI 




Ami 



6ROADW«Y. NX W YOAK 



rH^ Service men make $90 
9 extra per month installing 
AMPERITE. Send $1.62, to 
Oept. RC-2, for complete 
sample and sales 
helps, 

t jrJ? Self-Adjusting 
\^ ®LWE VOLTAGE CONTROL 

ALUMINUM BOX SHIELDS 

« Tin In*- ■\l.i'»>v" >t<«k. si Irerdlp finish, 
'■ \ \ *? sft-u \ c, x <». :{«.". in x 

\ ; Vlnnllrr -i/e $.T2V T, x S x .1 f'oll 
M !■! I " Mk< |iiui»r«- oo tU'lui $1 00. 
Any Si?e to Order. 1l» x l», Alum . ilili ; 
I t<m*t*iM*< k tuMnu. HMe; .i \ oint single 
j..»N- f IHi. i:>. : OOl |t»kell<e «'i>n- 
ikii.il. : 1 wjtt. '.u.Orto Variable 85r; 

it r. n»*i\ a ir. Twu rush huudo. 25c, 

BUDDY" TEST PRODS. 

.via ay « sharp pointed, usinf 
phonograuli needles, 4- ft. wires. 
«imde nr phone lips. Colored 
mlpnl*"? identiry each lead. 
$1.50 pair. 

We cpeelalize in radio partf 
cxi'Iu«l«elv— parts furnNheil for 
any kit in any magazine 
j Carnintr < j»es for Set Te*tcr« 
Vnnlw.i'r*. Portaliie Sets 
BLAN, THE RADIO MAN. inc. 
89 Cortlandt St. Dept. RC-:32 New York. N. Y. 
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How to Build 

AND 

Operate 

\hortWave 

^ RECEIVERS 




PUBLISHED BY 



SHORT 
WAVE 
CRAFT 



•A PARK PLACE 
NEW YORK 



And NOW 



rT^HE greatest book of its kind c*er published. 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the largest and mosi 

up-to-date book on the subject ever put between two 

cover*. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receivers, but short wave 
converters as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook-ups and diagrams 
galore. 

WE SAY — AND REPEAT IT— THAT NOTH- 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on fine-class bound paper. No 
expense has been spared to make this the outstand- 
ing volume of its kind. The book measures 7 1 3 x 
10 inches. 

This book is sold only at such ridiculously low 
price because it is our aim to put this valuable 
work into the hands of 50,000 short wave enthusi- 
asts during the first few months of 1932. 



| SHORT WAVE CRAFT 
l 9G-98 Park Place, 
New York City. 



I 



I Gentlemen : — 

I eiuln.M' liervwllli tiny I Stir > ii-nH for nhlih plni e | WAVE CRAFT magazine. This alone will 

I veml me oi*»i finl i Jim 1 1 » mo «'t >«ur I be your guarantee that it is a really worth- 

now to iiru.n am. m-BKATK hiiuut w.\\k while pu g| icjlliotl , 

I RKi-KIVKHK. i*i;>u\ hm-hj , unler ri»rh \. rm.li. jr nrw | ^ rf| m(cre „ ed 

I * f; M ^ , : ,MU - K I " ™ v » y° u * in nM wish f ° do wilh - 



1 

JU'-2 | 

I 
I 



Published by the publishers of SHORT 



| «>anie . . 
I Address 



I 



out this book. It is a most important and 
timely new radio publication. 



AUTOMATIC A.C.-D.C. OPERATION 



(Continued from />a</<* 171) 



of tin- connection in tinier that tin* plate 
current will iu>t seriously modulate tin* fila- 
ment current and muse an appreciable hum 
to lie heard. A detailed diagram of the 
method used hi connecting the lilaments is 
shown in Fig. 2. It is seen that the plate 
eurrent returns to the "H" iiiiiius through 
the center of each series-connect inn of tubes. 



Construction Details 

Tubes VI and V2 are type u Jrl 



A ret urns; 

V3 is a type '2<i; Vl and Vil. type '2S; 
find Vfl, type '30. All have A.C 15-volt, 
.35-ampcre lilaments. Resistors HI and H2 
have resistances of 300 and 100 ohms, re- 
spectively, but may be combined into a 
miglc 75-ohm unit;* HH, 200 ohms; IU, .5- 
mcg. variable resisttir; H5, 25-ohm variable 
resistor; HO, ,25-iueg,; H7, 1. meg.; HH, 
,25-nicg. 

Tuiiinir coils Tl, T2 and T3 must be made 
by the const rnctur. Kaeh is wound on a 
tube H/, ins. in diameter; the primary hav- 
ing 50 turns and the secondary, 112 turns. 
Inductances M and 1.2 are U.K. chokes, 
the writer has useil Samson with good rc- 
sults. Toils 1.3 and I A are audio-frequency 
ehokes having a value of about 15 henries, 
1.5 are the Alter chokes, and may have the 
same value as the A.K. chokes 1-3 and \A. 

The tuninjr emitiensers CI, C2 and C3 are 
variable ami have a maximum capacity of 
.00035-1 1 if.; CV is a fixed condenser of .00025- 
!iif.; C5 and CO, lixetl condensers of .006- 



mf.: (*», CS and CO are filter condensers, 
the first two having a capacity of 2 inf. 
and the last havinjr a capacity of \ inf.; 
CIO ami Cll, K.F. bypass condensers of 
,nn2-mf, each; CI2, CI3 and CIV are audio 
blocking condensers of .5-mf. 

Operating Precautions 
It should be noted that the receiver is 
nut •reminded, as experience with D.C. sets 
bos cominccd the writer that direct ground- 
ing is not necessar\ and provides another 
source for the origination of trouble. When 
used on A.C., one side of the line is al- 
ways grounded and therefore connects di- 
reetly t c » the tilameut. 

When operation on D.C. is desired, care 
should be taken that the polarity of the 
is correct 



line 



HANDWRITING ON THE WALL 

IT is perhaps a forecast, — that recent ex- 
periments conducted by Captain Katon 
when be recently flew over Pittsburgh in 
bis bombing plane and, by projecting a beam 
of light from special 250- watt, 50 lb. 
searchlight, IK ins, in diameter, actuatetl a 
light-sensitive cell, and, in turn a flare, 
located atop the William I Vim Hotel. Per- 
haps future demands of war will call for 
a special corps to scour all areas accessible 
to overhead light beams, for possible photo- 
electric cells wired to caches of remote 
explosives. 



"CODE WIRING" 

(Continued from pane 1-73) 

asks for a little clear thinking on the sub- 
ject. Yet there is no doubt in the writers 
ii lint Is that a few more Arcs caused by "hay- 
wire" radio installations ami perhaps the 
life of a child or other person resulting, will 
cause some member of the legislative body 
of this city to introduce a law doing away 
with unlicensed electrical work. 

Human nature being inclined to swing to 
extremes, it is possible that this bill will 
also do away with "junk-shop* radio sets, 
unction radio stores, the use of second-hand 
material of any kind, and other conditions 
that Cortlamlt Street has called into being 
generally. 

The Underwriters* Viewpoint 

Mr. Corlies agrees with Mr. Whittaker 
ami adds: 

"The most casual inspection of the appli- 
cations (died out by students enrolling for 
radio courses in the various schools show 
that few of these are from the electrical in- 
dustry. Many are from classes of life 
where no tools of any kind have ever been 
used. I low can we expect them to become 
expert mechanics after three months in night 
scla ml? 

"Hadio courses are all right. The thing 
to hear in mind is that any course of school- 
ing can* at best, only be a start in any 
career. Kvcn a college graduate, after four 
years, must start at the bottom of his calling 
and learn to apply, in a practical manner, 
the knowledge he has gained in school. S > 
should a radio man, finishing his course ami 
embarking upon a field which is a branch of 
the electrical industry, learn the rules which 
the experiences of others before him ha\c 
found necessary to follow. 

"An electrician helper soon learns to re- 
spect amperes and the temperature of the 
electric arc. Shocks from voltage on the 
110-volt lines, which seem to be the great 
danger he is facing in the popular imagina- 
tion, really mean very little to him. In a 
very short time, he is placing his fingers 
across the line to test for presence of volt- 
age, rather than dig the test lamp out of 
the bag. Hut amperes overloading wires 
burn bis fingers, melt his screw driver to 
slag in a short circuit, singe the hair tiff of 
his hand when he closes a large switch with 
his hand; and send him home with a bandage 
over his eyes for two weeks when be sees 
the flash of a 100-aiupcrc fuse blowing out, 
as he grounds a live service leg. 

"Thus the presence of a potential Mrs, 
(>*l.cary\s cow in every pair of wires con- 
nect etl to the street service is early recog- 
nized by him and he will agree with the 
Cndcrwritcrs in asking that all live wires 
be protected from mechanical or other in- 
jury. 

'*I wish to adtl a few words to Mr. Whit- 
taker's statements about tacked cord about 
baseboards ami up walls. Children at play, 
a tlog nibbling, a eat sharpening her claws, 
a sharp-edged object falling across the wires, 
any other of dozens of causes may product! 
a flash that will ignite the insulation ami 
start a fire. If this occurs while there is 
a person around with the wit to immediately 
(Continued on pape 506) 
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from this page > 

lo obtain n»n cuff' 
tamer* thy merehan* 
daw helow ift ttpn tal- 
ly prit-i d ! We accept 
4-fn'cka* ftt aiu its ami 
money order*. CO I). 
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Super- Heterodyne 10 to 200 
Meters and 200 to 550 Met- 
ers Variable Mu Pentode 
Push-Pull 10 Tube A.C. Set. 





Heautiful muili-rn chassis const rur t Ion. 
Equipped with TONE CONTHOL — VOL 
1 MK CONTHOL — PHONO UAMO 
SWITCH — TWIN J.\«'KS, fur Input, 
Phono Pick-Fp and Additional P.Mi.iinir 
Speakers (A.C I. ltc<|liiic- 23uo omri 
field D.C. Speaker — Amplifier fumi-ltes. 
Held rut rent < \< nation, dive* THKMKN 
noi;s rxiiisTou'iKi* volfme. hp* 

in. long, *J% in. vule, in, lull. 

Requires l-'24, l-'50, 1-'81 

Semi-Assembled $19-75 

Factory Wired $26-75 

J»a*>a Mateht'd "i'unct rt'* 11 J 2 In. 
t/io t itrtrt' f>,/>< (>">><■ SfHuker 

Polymet Power,^", 

Transformers N K\v . fFLLY 
or. Ml ANTKKli' 
17 1 A MODEL 

■ Purtil-lics ,"i50 

W.lu a p. lliuh: 

2 \olt winding- 

fur ui» to .V2<»: 
l Voit w i ii, . iii j4 
fnr I or 2-' -7 : 1 ."» 
Volt uiiKlitiK fur 1 
or 2 "71 A: 1-5 Volt 
winding for l-'Slt. 

$2.95 

245-247 MODEL 

:r.o v.»ii, (4 , mo Miiis d.c. 
A p. Ht^ii: i i volt wind- 
ing for up m 7 2 Volt tutus; I 2.."i 
Volt winding for I or 2 l > or QC 
'17: 1-3 Volt wIikMOk for l-'SU ^•♦'^ 

250 MODEL 

Fnrnl-tic<» 1300 Vi.lt-. dsn Milt- T> f 
173 W.itt-i A C Hitch: I a. 3 Vult uhnl- 
iiiK fnr ui» to K-2 .'• Volt tulie-; 1 7 :> 
Vult winding f»»r 2 :o; 1-T.o ttfi OC 
Volt w Muling for 2-">l. ^IO.^^ 

Phono Needle Test Leads 

Needle con - «_i 
tact pierce- 
in sul.it ion of - ~^ 
u iif. » n d"* - 
" IM I <• s" 
IhroiiKh ru-t. 
comb ion, or 
anv hi^Ji it-M.t.iu »■ <i»MilriK. I'KH- 
MITS | INI'; APPPKACY in outer rta.J- 
IttV*. Ht-iilarc phoiMi. jieeillc ** <Jfsiml 
- lot-n-ly HOM-rcw clnick. UeU ami lilark 

Per Pair 5*5 C 




Wall.s> 




Automatic Wave Band Kpitrh! 

Two rha.>-i* const rurtion, ll a i in. 1«mik. 
f»Ta in linn X\ in. tail, ami. 13' r in. 
ImiR. «% in. dfi-p. H«i in. tall. JU«|iii|ca 
in all: A • ;{.">. 2«"^l, 2-'27. 2-'47, l-'Sti. 
4 Pt.uiK eomli-iisi*r. Linear Power Detector. 
OUut Size powKlt PAi'K! Fully 
slii.lflcii. I Hark xttlielfl ili.is>i^. POLY 

mi:t pa uts rsKU. tonk pontiuh.: 

SKLF ro.NTAINKIi AXTKXXA! I'HO 
NO KA IH O SWITCH! TKAVKI.INO 
SPOT LIOIIT VKUXIKK HIAI^-a hun- 
dred other features! !n-.tru< 1 1\<> ilrtailed 
lilue- prints— iu-tiui lions inchiilnt. 

Semi-Assembled . 

$39.75 

Factory Wired $51.95 

Jn\«in "Conrrrt" 11 '£» Inch li.f. 
Dynamic Speak* c $7.95 

250 Loftin-White 
Direct Coupled Amplifiers 



verter 
Band 



Super-Heterodyne 10 to 200 
Meter Short-Wave Con- 
with Rotary Wave- 
Selector Switch. 

.VO FhVthlX 
(OILS! Avail- 
aide with am! 
»>it ha tit Self- 
Contained A A'. 
I'nnu c I'ack. 

Ollr Sllit Hi I1II1- 

tH'N nil tlir ivaii' 
y li'iiitihs si*lt>i-t l<ui 




A J' 



I* ha tdum Vi* 
Interior of 
Mod, I 
KKPRJVKll out of 
UHt*KIVKI{ »itliont 



M ki> a, SCPKII- 
II K T K U *M«^ NF. 
SIllOlT WAVK 
ANY IHIO A I IF A ST 

rhailKitlK il uin- 



At the same Imp' . >ou ran ri'fi-lvi 

lo .V.n nut it In leasts at will at the 

thmw of a Suit* IP OlYFS Woltl.h 
WHO-; SHOUT WAVK RKl'KlTHiN 

K\ i ll. hi for TKI.KVlShiX KFrKP- 
TloN' Kiii-IdhpiI in a FFI.I.Y SI 1 1 FLO - 
J:0 MFTAL CASE of uuusuuJ Itrauty. 

A*, uuirrs 1224, 1-*J27. l-2^«> Titlhx 
LESS A. C. SUPPLY 

Semi- Assembled 

$17.50 

F.-^tnry Wirel $24.50 

WITH SELF-CONTAINED A.C. SUPPLY 
Semi- Assembled $23-50 
Factory Wirej $28.50 



Wave-Band 
to 200 




A u t o m i 
Switching 
Meters) 
Screen 
Grid 
Pen- 
tode 
Push. 
Pull 
Short 
Wave 
Receiver. 

. A.P. Model rctiuiri") 1 -22 1. 1-2-7, 
- - 17. 1 -281) TuIms. |»1uk In 1'niU 

■ rtju irc-tl ! Furiiilh.s FIF.l.O KXt'lTA- 
TloX to a 2" nn ohm li.r OYNAAIH* 
SI'KAK Kit. Kllrln-r.l In a %<•■> attl.K 
live, 1TM.V SIIIKI.hKO MKT A I. CASK. 
LESS POWER PACK 

Semi-Assembled 

$19.50 

Factory Wired $24.50 
WITH SELF-CONTAINED A.C. PACK 

$29.50 



I'huutom View of Interior 
of s ?tf •( „ it tni ncd AA\ 
Model 



Semi-Assembled 

Factory Wired 
uisen 1 1"* Ir 
D.C. Dynamic Speaker 



$36.50 



Jensen M" a in. XnncerF* $7.95 



Automatic Wave-Band 
Switching Super-Heterodyne 
Short Wave Coil Assembly. 

ONK SWITCH PKO- 
VIMKS OPTIONAL SK- 
l.KrTHlX tlF i» 2u, ^n- 
•VjBG-j. in. in *n. mi-joii uuti-r 
SHOUT WAVK HAN I IS. 
Hi-ipiitvs „ j n Jin>; .iMHill 
nif.i. Varlalih' Con-lrii-iT. 
Vriy nitnpai 1 : I 7 / 1 •» in 
limn. i;\ in. ih-i|». In. 




$7.35 



hii!li. 

Less 2 Ganq Condenser 

With 2 Gang .00014 Ham- CtO-17 

marlund Variable Condenser *** * w 

Jensen "Concert** 
D.C. Dynamic Speakers 

IP-j in. Oi.iJtU'icr. 
« 'oinph-ti' w Mli V«i< i- Coil 
liiipiMiiitu-c M a t e h iny 
Ttali«fnriiirr. 

1000 OHM FIELD 
MODELS 
For 1 1\'> or 1 ^3U $7.95 
For 'l 'J.lY-> or 

1! 2. _ »n 9.95 

For 1-217 7.95 

For 17"-i 9.95 
2500 OHM FIELD 
Fur 1-213 or 1 2". > 
Knr 2-2 ir»"a or 2 ^"»o"s 
F<»r 1-217 
For 2-2 i7 s 



I 9 Tube Super-Heterodyne 
I "Coast to Coast" Variable 
Mu-Pentode Push-Pull Re- 
I ceiver. 

I?equir*'.s 
71-225, •2-22 7. 
1-224, 2-247. 
1-2M0 I'aloM. 
CONSISTS 
MAINLY 
OF 
POLYMET 
PARTS! 

AH tin- parts mine to you Im»1:»i1 tit a 
ilmalili' and wtti .lit ivily lini-ht* «l »h'el 
«h.is.|,. iiuMstiritu. 13 in. Uma, 11 l ' s in. 
uidc hy ill. tall. Nutr also the 

3 Electrolytic Cniuh'iis, 1 s (j| mm s> 
Total!) — assuring Hum- Free Reproduc- 
KxHuhUm Foiiturts; IliKh-shiehh-.l 





tion! 



I K.itiK AiiiM-u-Oe .lur t)si Ml.it.ir Track- 
in;.' Seitlnti roinlniMT, Tia\eliiiK Spot 
LiKht Winter Tuning IHal. Thn-e 17.% 
K P. Slni-lile.1 I F. I lilt-, ll.it). i Pas, 
It F. Tr.itisfuniUT. T« in .lark> fur Phono 
Plrk up (or Mi* rophom i. nil.l aihlttional 
H.Hialuit- (A.C.l S|N-.iki-r (nr Up to I ml 
M.i«tutirs ur Tt-irvi^ioti La tup I. ShirMi-<| 
It F. Tu'm s. Volume Com nil. Tunc Con- 
trol. A.C. Line Sttltill. Phono l»iik up, 
U.i 1 Mo Switch. Sorkt-t Pnoi.shm for i'on- 
lint ion. <jf 1'rutiK Speaker IMo^. 

Furn hi its F1KI.I ) KXflTATlON fur a 
23MM ohm II.P. JlYXAMIF SPKAKKlt 



Semi-Assembled 



Factory Wired 

Matched Jensen "Concert" 

D.C. Dynamic Speaker 



$34.50 
$44.50 
$11.45 



Super-Heterodyne Screen 
Grid 235 or 224 Coil Kits 

Eanipptd fifh 
an .1 rowr 
Joe 4 

.OMiKlfi mfd, 
Va riahfi 




" Track i a*/ See* 3l ju 
tion". 

Ideal for home con <truet ion of Si NO I. K 

spot non sol" Kali no — id kilo- 

PYCLK TFNKO ■Sn-KUS". This iden 
thai kit i> mril in the ahuve diM-rihed 
"■StipiTs - . Contains three 17."t K.C. I.F. 
Ti<iu>fut mcrs: 1 Oseillator ami Mixing 
Poll: 1 Aittftma. Hand Puns and U.K. 
Foils; two S mil. U.K. Choke* : one 4 
OatiK Onndeiwr: 1 Wiriiin Oi.i^tam. 

Special Free Offer 

Willi every Kit. \m> include FUKK a 
127, p.i+;e hook hy .loiin V. Uidrr entitled 
Servicing Super-Heterodynes 

Complete $12.95 



General Electrical Syn- 
chronous Phono. Motor 

Complete with 

1W 




thmv Only .Vi In. 1 
1 IH vol 1. 50 i>n cycle 



felt lined 
.-turn- lahle. 
J Turtitahle r«- 
r vohi s »t Ihe 
exac tly n r e- 
verihvd rule, 
despite j n y 
I'OltHKC \ ,iri.t 

$3.75 



R.C.A.-Victor-Kellogg 
Recording and High 
Gain Speech Mi- 
crophone 

For liiind use — u'-j In. lone. 
lllOllKST O.LALITY OH- 
TA1NAHLK? $3.95 

Four-in-One Serviceman's 
Neutralizer-Compensator 
and "Tool Kit** 

Furry bi 
your vi'si- 
po<ket! Com- 
bine- the fol 
IowMik vll.il 
liMd<: «4 in. and /1i> in. Xni Wn-m lu-s ; 
Miniature Itlade S< rew Orivi-r for NKF- 
TltAI.IXIXO; Fl J.I. SI/.K SClcKW 
H HIV KUS. Kven PniI U FFLLY IN- 
SFI.ATKI) from your finger*, 25 




$11.45 




Semi-Assembled Kit 

Factory Wired 

Matched ll' 2 in. Diameter 

Jensen "Concert** Dynamic 

Speaker 



$52.40 
$10.95 



Magnetic Speaker Chassis 

Tturlex cloth dinphiaKiti. 
OvitsiKe lunK«tcti Mnd 
IIUKliet. Will NOT PIS 
TOUT or HATTI.K — de- 
spite t«-rr Hi; v»ilum« a tr- 
<iuiienienl«i Ovei .ill dia- 
nietrr sturdy >teel i|i,i--i>: 
!► in. ill. dei-p! Tiie 

-hell partly mtu-* a.- a 
w SKLF HAFFLK! I dr., I fur 
Use in MFLT1 -SI'KAKKH PI " HLIP All- 
I HtKSS INSTALLATIONS. 
Each 



4 



$2.95 



Polymet Dry Electrolytic 
Condensers 

300 Volt I)A\ Peak natiny! 

Offer* the 

V A LP AHLK 1 

A H V A N- 
T A t: K S of 
C. H K A T K U 
Mh'ICO FAH- 
AO CAPACI- 
TY in ron- 
sidt-rahly dim- 
itti-hed space I 



— and at 



TU I FLINT, CtiSTJ Mount in any posi- 
tinn. Sold on a Hm*, til' AH ANT KK 
It A SIS! 

One half smaller than the uxtml titpr 

of Ehctrotytic*. 

Total No. of Cap. of OUR 

Cap. Section* Each Section PRICE 
in Mfds. 

4 ittfiH. 1 1 64c 

tnfdv. 1 70c 

8 iiifd-. 1 S 76c 

* mfiK 2 1 1 1.48 

\1 mfil-. 2 it »! 1.60 

h\ mfds. 2 s s 1.83 

I 1 mfds. 2 li H 1.66 

12 mfil-. 3 | 1.4 2.20 

1* ittfiN. .1 ti i\ V, 2 40 

21 mfds. y S-S-h 2.6J 



8 Tube Variable Mu-Pen- 
tode Push-Pull Kit 

f'umiixt* of :i«2'l5 Variable Mu 
T.It.F. Stay en. 1-2'L> Linear /'«i»-»«r 
hfteetor, 1-227 I{e>ti*tanee Coupled 
l*t A.F. Staye, 2-247 1'entode pnsh- 
I'ult Stay**, 1.2S0 II vary Ihity 
I'oau-r I'nck. 

T'tidistnrtt-d 
on 1 mil : 7 uati •! 

Kuril lstu-4 tirld 

exi itatiott for 
D.F. DYNAM- 
IC SI'KAK Kit. 
I Contains KV- 
KKY l!»:'2 IM 
PHOVKMFNTl 
1 Chuo-U meas- 
ure a ir» in. 
Jmiji. II In. deep. 7 in. hlnli. SUM I as 
SKMHLED— a self explanatory diagram U 
iiuhidcd. THK IDEAL ItKCKl VKR FOU 

Less Dynamic Speaker 

$24.50 

M.itilud Jtn-en ll'*» In. DJajneter 
'TomerC' D.C. Dynamic 
Speaker 

3 Stage Dual Push-Pull 250 
Mercury Rectifier Operated 
Public Address Amplifier 



*ndi-torted Output: 12.A Watts (Con- 
servative WKSTKHN KLKCTRIF STAND- 
AKDS:> Kiiulpped with a TONK rtlX- 
TUOL; VtH.I MK FONTItOL; PII0N0 
H.\I»H> Stvileh; A p. Line Switch; 
Phono. Pit kip or MH 'HOP HONK JACK: 
Additional Speaker .lai-k : Provi-ioil for 
furni>hin« any HA J 00 TFXKIt vvlih vari- 
ahle '"H" voltages and A.C lilanu-ui -up- 
pl>: IHO mil. Poljnt t .\. C. Trali-foinur: 
furiiishe<< field excitation for up to li.C. 
]>YXAMIC SPKAKKUS; ami » lio-t of 
other vitally Important ami vuluahlc fea- 
tures. HainlhOiite hl.n k shriM h d ch.c it 
— 17% in. Iouk. ii in. wide. s" s in. hi K h. 

$42.40 
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RADIO-GRAFT 



February, 1932 




GREATEST MAGAZINE IN 
SHORT WAVES 



THE RADIO EXPERIMENTER'S MAGAZINE 




A -Color Cover 
9"xl2" in Size 
Over 200 J {lustrations 

T) APIDLY increasing each <lay are the number 
IV of experiments in the Short Wave 6el<l — de- 
velopments which are bringing to this branch of 
radio thousands of new "thrill seekers." Experi- 
menters, as in the early days of Radio, again have 
the opportunity to bring about stirring new inven- 
tions. Read in SHOUT WAVE CK AFT, the 
lixperimentert Maaacitf. how you can build your 
own Short Wave Sets, both transmitters and re- 
ceivers. SHORT WAVE CRAFT is exclusively 
a short :va~-e magazine— the kind you have wished 
for so long. 

Interesting Articles in the Current Issue 

How to liuiM New "Pluglcss" S-W Converter for 

Rroadcast Sets 
Inexpensive I 'hone Transmitters 
Kx pertinent ing with Ouasi-Optical Waves. 
Practical hints on A.C. operation of S-W Receivers 
Single Side hank Transmission 

Ibitlriing a Simple ami Inexpensive Amateur Land 
Receiver 

Keying with a •'Vacuum Contact Relay 



SPECIAL OFFER COUPON 



RC-2 



SHORT WAVE CRAFT 
98 Park Place. New York. N T . Y. 

I enclose herewith my remittance of $1.25. (Can- 
ada and foreign $1.50) check or money order pre- 
ferred, for which von are to enter my subscription 
,o SHORT WAVE CRAFT for One Year, also 
send mc the last two issues gratis. 1 understand 
lh t the regular subscription rate is $1.50 J"« t'MJ 
offer will be void after January 31. MIOKI 
WAVE CRVFT is published every other month. 

NAM K 

ADDRESS .> 

CITY STATE 



"MIKE" MIXERS 

(Continued from page 498) 
Parts Used 

Finn- Duo- type ;J00-uhin constant -impedance 
pads (Cliirost.it;) ; 

One Weston 0-50-milliampere meter; 

Three 200-ohin variable resistors; 

Three 25-inf. Acrovox electrolytic con- 
densers: 

One 2-iiif. Acrovox condenser Type 207: 
One 4-mf. Acrovox condenser (electrolytic); 
Three microphone mixing transformers 200- 

olim input and 200-uhm output; 
One inntclrinjr transformer 500-ohm input to 

jrrid of type 2.'U> tube; 
One imprdanee-matehinK transformer input 

from plate of type UX to 200-ohm 

out put ; 

One 20-ohrn resistor (variahle) ; 
Five "on" and "oft"** switches; 
One US-volt "IV 1 battery. Burgess; 
One M \-volt battery, Burgess; 
Two No. <> dry cells, Burgess; 
Six two-way push buttons. 



# Index to Advertisers # 



CODE WIRING 

(Continued from page 504) 

extinguish the fire, little damage will per- 
haps be done, but if not, a four-alarm tire 
may develop. Most of this type of work is 
done in the older types of buildings and 
many of them are of tinder-box const met ion, 
just waiting for the spark to start a roaring 
furnace. 

" Another practice is the use of UO-ampere 
fuses on branch circuits. Since these are 
wired with No. 11 wire which has an allow- 
able carrying capacity of 15 amperes, a :J0- 
ampere fuse does not constitute a proper 
overload protection; 15 -am pert? fuses blow 
because more than 15 amperes flow through 
them and placing a heavier fuse in the cut- 
out merely overloads the wires and transfers 
the possible point of burn-out to some other 
part of the circuit. Repairs at that point 
will always cost many times the price of 
a fuse. 

"As a final word, I think that radio men 
are compelled to work too fast for good 
work. More time should be allotted to each 
job, ami radio set buyers, figuring the enter- 
tainmrnt Hiey will receive from the set ami 
the cost to them if they were to buy this 
entertainment at box office prices, should 
not begrudge the money for a decent jol>. 
If they were to demand and get certificates 
of approval on their radio installation as 
both the luw and their insurance policy tit 
Feet, the same as they get when they do any 
Other wiring, both they and the radio Serv- 
ice Man will be the gainer. We do not 
quarrel with any man's right to make a liv- 
ing, but when this method of making g liv- 
ing involves possible danger to life and prop- 
erty of himself and others, civilised life de- 
mands that. Ibis man be subject to whatever- 
rides are found necessary to minimize this 
dantrer." 

Fire Departments also have much to say 
ahont radio Service Men, as have also apart- 
ment house superintendents, ehief engineers 
in apartment hotels, master electricians like 
the writers who have also been in the r olio 
business since its infancy, and a number of 
othors whose lives or businesses ate touched 
by tlte Service Man. 
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FEBRUARY SPECIALS ! I 



WE are announcing an important new departure this month. 
Every month we will thtiw on lli.s pajjt- certain ST A R * items, 
which are NOT LISTED IN Ol R CATALOG. These are all 
specials of which the quantities on hand arc not sufficient to cata- 
log them. Once sold out, no more can be had. 



STOr SllOPPl\G. Th*> lowest prices are right on this page. 
Ao one undersells us. We meet any price on ANY NEW Mer. 
chandise. Order direct from this page and save money. 100% 
satisfaction on every transaction. Take advantage of these special 
offers. ORDER NOW, TODAY, 




NEW! 

"LITTLE 
GIANT' 
DYNAMIC 
SPEAKER 

Absolutely the sinall- 
v<i dynamic speaker 
that will Hltiihtantl 
the si nil n of nnnlerii 
output |Ki«cr tnl»«-s. 
v \ e r niHiuirai't iin-ci. 
Snliahle for \t<r tin mi<l*H. purtatilt* an.l 
automobile m riven. Measoin*s hut li'i In. 
lon»: mcr-all. havln: n l'<i hi • MapiiraKiu 
ami wek'hlnn hut I lbs. The "IJllli- Olam* 
has, nil -or li'St. ac nally Ihxnli-d a ten-ronm 
apartment nidi fai'hfnlly reprmliieeii luu-ic 
«f virtually orlnh al t.mr quality. Hehl 
uIikIIiik bus a n^Manee (if 2*rUi> ohms ami 

may fherehire In :i/..'<l hy using it as a 

Mler clmke in 'he ,M«vr pack, tlureby serv- 
mi! a double purpose. This hist feature 
make*- the "Little « :i»m" excellently mijumI 
for portable .\.t\ «et>. shire it ihie* away 
Willi til er elmkes ami thus with naislder- 
ahle wi'lKht. K'liiillM'tl vvllh ixiill In output 
transformer tn work from any stamianl out- 
put |«i«er tul ii« arrangement. Sptrlfy the 
power tuhe or titles n>eil alien ordering. 
Shipping weight, r> Jbs. List Price $6.50. 
No. 1549. LITTLE GIANT DY. d»9 CA 
NAM tC SPEAKER Your Price S^OU 



♦ RCA VICTOR 11-INCH 
DYNAMIC SPEAKER 

For HO-20 Volte 
60 Cy h Operation 

A superior, heavy 
duly unit embody- 
ing all the line 
principles of eon- 
5t riit t ion him I 
operation typical 
of all RCA ami 
Vli-tnr 
equipment. I le 
alKTiffl especially 
to ar-mmnioilatr 
I i r k c thea're*. 
balls, armories 
and outdoor sta<l* 
eompletcly shielded 




hims. 



Tnelmles 



heary iluty power transformer feed inn a type 
2xo full wave rectifier uhirli i'iutkIws the 
fleid eoil with Muout.i, unfailing eurreiit. In 
addition this eunent is llmnmidily littered 
by an R mfd. i-iri'trolytb* eomU'ii-rr whlih 
completely reduce? limn to an absolute mini- 
mum. A fipeeial hfah iiualti.v output tran-s- 
birmcr. to operate out nt anv standard ar 
Ml tenement nf power tuhe>. K fitrnialu'd with 
each unit Uiwrlfy tin type of pmver tube or 
tube* inildj)ed when onhilnel. Itoth 
.speaker and elertri - Ct.r«lh and | hitfs are 
j*opplie<l with s|M-akei as is the *Su recti- 
fying tube. 

The over-all dimensions are 12" hlfih. 12" 
wide and S" ili'i'p. Ptmiileil with adenuute 
imntntlns facilities. 

A Ji" e*ommated e.JiC Insures strength ami 
ilnrahiiitv under tin ino^t powerful operat- 
im: C'onillt loins. I'apuble of hnndlitr: a tre- 
mendous amount of volume without distor- 
tion, he^l -ncd for 1 In-ill volts r>o-i>0 cycle*. 
Shipphm might— .'12 lbs. List Price, $25.00. 
No. SP9056— RCA Victor Dy. <fc1 
namic Speaker. Your Price.... vlO.UU 



World-Wide Short-Wave Set 



NOT A CONVERTER 



NEW 




A perfect radio 
shurt-N avc receiver 
for use ht'tui'i'ii 1H 
and 200 ou ters. To 
put Into oj. -ration, 
ton tier t antenna, 
mound. r< inlt "15" 
and two No. i; dry 
ecll "A" ha Merles, 
and headphoms to 
the tKi>ts t<rnvU|etl, 
blue it) a t>|ip '30 
tlllic, and tune bil 
An i uk cn lulls elf- 
en It makex p:>ssi- 

hlo a 4 onl single- winding pluK-in deslfin. 
This little ii»s:nunent ha« the same tensltiv- 
itv as many biu, shiilded .shurt-wave receiv- 
ers ensthii; ten times as much. A power 
amiilitler nuy be ad led for any decree of 
Volume. Complete with 4 pi uk -In Coils. 
Has fine \ernler dial fur preeision tmiliiK. 
Never has ft first ola« ihort.wave set sold 
lor to little money. This short -wave set 
measures r» 1.^x7x1 in. Idtfh. over all. Shli> 
weijiht. 3 lbs. List price. $12. SO. 
No. 1666— World-Wide S.-W. Set. ^ OC 
Your price V^.^O 




♦ SERVICEMEN'S SPECIAL 
TEST PRODS 

Here's what every 
Sen iceman u n «1 
experimenter has 
been wit Unit! foi 
^test leads that 
CAN PIERCE 
THETOUGHEST 
OF WIRE IN- 
SULATION AND TAKE VOLTAGE AND 
OTHER MEASUREMENTS WITHOUT THE 
NECESSITY OF STRIPPING WIRES. 
These test prod* ar« so roiutrueted that in- 
stead of the u<ual phone tip>. adjust aide 
< hocks, capable nf securely KrippiliK rtvrl 
phonograph neeilles, are permnnent ly attached 
to the cuds <>t the insulated handler. The 
use of these pr.xls completely eliminates the 
introduction ol errors in meter readings 
caused by |Hior-contact resistance or resls- 
taiiec resulting from the pre>ence of dirt and 
Urit. Fne feet >*f flexible, roho -coded lead- 
-eeurely soldi reti to the metal flunk insures 
Permanent and positive electrical cooiai't. Tlio 
other ends of the te«t leads arc provided with 
iiiiivenient t' snaped ei'iineetlnli luus. Shii>- 
plnj: u'eicbt- U lb List Price. $1.40. 
No. SP9055 — Servicemen^ Special 4i OC 
T«t Prods. Your Price * 




♦ FLECHTIIEIM PORTABLE 
VOLTMETERS 

rieehthcim suwrtor built 
instruments have well earn- 
ed a reputation of reliability 
for their iinutiml life si tit I 
accuracy in artual tis.e. 
Theae voltmeters which are 
a\ a liable In two ty|»c*. 
' °jMMf namely. 0 to 3nf> volt« Im 
\^ B^aSir I n-ihio volts Ai' in' ami 
which \tuw an iiiteimil re- 
sistance of tin oil ins per 
volt are sturdily and attrac- 
tively constructed in a nickel 'plated. hiKhly- 
|>o I Idied proieitiie shield ca-e. The scales 
arc evenly ami accuralely ealihniied mi that 
although the runKc i> hiuher than 500 volts, 
the comparatively low vul.aue of j can be 
easily and quite a<cnraiely recoidrd. K«ieli 
meter i> of the portable type. hclliW provided 
with cunvenient mount iiu.' rings lor liani'lm: 
on wall- or ie-1 liancl.-s Sold complete vtitb 
:i ft. flexible te«t leadti provided with pi ins - 
jdior bronze. nun-Ciirriidinj: lest tips and non- 
breakable color -coded insulated handler 
ShiPb.tu wcitfbt— '* lb. List Price, $7.50. 
No. SP905I— 0-500 DC Voltmeter* 
No SP;052— 0-600 AC-DC Volt- OK 
meter— Your Price tpo.AU 



FREE 76 Page Radio Treatise No. 24 




100 New Hook-Ups, etc. 
*875 Illustrations. 



The new Wlntt r edition of our n.\T>lO SKRVK'B 
THKAT1SK. twice as larKe a> our former one. ha* 
just Come off the prcw. It U |*>Mtivelv the 
greatest Inwk in print NOT .11 sT A t'ATALfNj. 
It eon'ain-. a larut' editorial »cctiiin — a veritable 
book In b^elf — with valuable Information NOT 
FOUND ANYWHERE ELSE. Anion* the wealth 
of new techuieal infnrnnt'loli listed in the editorial 
sections are the follow in-:: |nS2 i'ouiplete Kaillo- 
tron Cliaracteriatlca SHORT-WAVE TUNERS .iml 
PHONO-PICKUPS.— 4 oik rucrlonal liata of SER. 
VICEMEN'S TEST 0SCILLAT0 R — ALL ABOUT 
TONE CONTROLS— SHORT-WAVE ADAPTERS 
AND CONVERTERS — CONSTRUCTING A 3- 
TUBESUPER-HET SHORT-WAVE CONVERTER. 
—MODERNIZING OLD RADIO SETS.— LATEST 
I Y r E . JK U .t T ';, MU AND PENTODE TUBES - 
ALL ABOUT DC RECEIVERS.— VACUUM TUBES 
TREATISE. — And dozens of new radii, experi- 
ments, hints to Servicemen, valuable table-: of use- 
ful data, etc., etc. 

This honk Is not just another eatalug but a 
veritable mint of radio Information which will In 
of Infinite alui everlasting \alue to you. 

WRITE TODAY. Enclose 2 cents for postage. 
Treatise sent by return mail. 



6 MONTHS GUARANTEED NEONTROX TUBES 

Sold on a 6 MONTHS FRETS RKPl.Af KMKNT lil'ARANTBK 
HASfS, PROVIDING TI HK LltJllTS! All tubes are carefully 
meter tested before shipment, ami carefully pac'icd l»o not 
confuse Ihe.e lllUH (JI'.M.ITY lobes with am nther "low 
priced" tube.— our low prices are ixissible heca ise we do 




Void' MR bu>luess: 



Choice 

227 
171A 
201 A 



rbol<*e nf 
1 12 A 

200A lVftX 

iie.ir\ r -i2b 

224 



Choice 
21.'. 
2S0 
171 



Choice 
•>«•» 

210 

2r»t> 

281 



I 'hole 
231) 



NEW 




60c ea. 69c ea. 70c ea. f 1.58 ea. 1.08 ea. 7 1.08 ea. 

R.C.A. LICENSED TRIAD AND FERRYMAN TUBES 

These nalioimliy advertised tubes are «naranteed I'NrnNlMTION'AI for alx mouths. 

Tin- prices arc slightly higher than our NKnNTIUtNS because these tubes arc of much 

belter quality. See listing alwve for tube numbers. 

Choice f Thole© 1 Choice 1 Choice I Choice | Choice 
Price ! Price j Price I Price f Price I Price 
63c I 80c I 75c ] $1.76 I $1.15 I $1.15 




♦ MICROPHONE PRE- 
AMPLIFIER 

^ An extremely compact 

and efficient unit de- 
signed tO "iMMKt" the 

weak microphonic cur- 
rents to proporlotis 
whleh will correctly 
m a t e h the input 
stages or all type am- 
plifiers. May be used with cither one or 
two -button nib Hipbones. This pre amplifier 
unit provides a "liiiiHter" circuit with t rans- 
furmer. variable volume control and battery 
receptacle and switch, all contained In a 
neat metal -shielded m««e beautifully s'necoed 
in Mack enamel and with polished aluminum 
face. The ease measures 6 , ?x" 8 i\ I'i" drew 
and Is provided with soft rubber feet. Sold 
complete with \^ wilt microphone battery 
Shipping weucht— 10 lb*. List Price. $15.50. 



No. SP 9057— Microphone Pre- 
Amplifier. Vour Price 



$7.50 




* 6- VOLT RATTER Y PHONO- 
MOTOR 

At last a REAL 

battery motor — 
de> lotted especi- 
ally to meet the 
needs of cenil- 
portatile a n d 
portable ad- 
dress systems especially installations on muv 
inn vehicles. It will easily and emnoiuically 
operate fnnn 6 volt Morale battery or the 
con Ivah-nt hi dry cells. Praws v«»ry little 
current. Tlte entire meter is flexibly pivot- 
ed ii|>on a ca-t metal frame aiut is held taut 
mt all times by a 1 tit>i|H'n>atluc spline tlnis 
h s«ur InfT positive contact of the friction drive 
near acahwt the inside rim of the turntable. 

Thb Jirransemenl vias doslxn.il to over- 
cmiie the effects of bumps ami jars exi*ri- 
I'hccd hy tno\inc veidclps. The motor i* sold 
eumpleie with 1« ft. turntable, mount loll 
Pla'c and motor switch and s|ieed «2 lT I ,r ii« 
Shitipiiic weight — lit lbs. List Price. $15 00. 
No. SP958—6 Volt Battery Phone- $2.50 
Motor. Your Price V 



♦ WEBSTER "250" POWER 
AUDITORIUM AMPLIFIER 




NOW $ 1 8.00 Less Tubes 

ONE OF THE MOST POWERFUL SUPER 
POWER AMPLIFIERS EVER MADE. 

Ideal for theatre sea! Im? approximate!} 3.000 
iN'ople, dance halls. hcIiooK lei'tures, hos- 
pitals, auilltoriums. outdoor «atberiii:>. etc.. 
etc. The Klttantic iniwer is at all times 
within control- for that mat'er it can be 
Used in any home, as the volume ran be 
regulated down to a whimper! lint most 
important of all. the QUALITY OF REPRO- 
DUCTION IS AS NEAR PERFECT AND 
LIFE-LIKE AS POSSIBLE! ITS POSSI- 
BILITIES CAN BE SUMMED UP IN 
THREE WORD: ABSOLUTELY DIST0R. 
TI0NLESS VOLUME! The full benefit of 
the 150 vol > produced Is obtained. 

Thh fahiou* amplifier is provided with a 
high quality input tran*fonncr lor working 
from 11 phnire-fraith pick-up or single or dou- 
ble button microphone. 

The tubes lcuuired are 1 '2o\ 1 '50 and 
I 'si rei titter. Where the max it mini output 
|s not reipilred a '10 ma\ Im> substituted fur 
the Til) in the utuhut. Automatic adjustment 
takes care of the discrepancy in voltages, 

Tile uinlistortnl (tower output Is 2 5 watts 
— ENOUGH FOR FOUR DYNAMIC RE- 
PR00UCERS. Thi« deuree nf power output 
provides <atlsfaep.ry wvera^e for audito- 
riums liasim: Tiduine of 2r>.000 cubic feet 
when us*Hl with a dynamic speaker havmj: a 
flat banle board. 50.0CK' cubic feel when 
used with a 3|H>akcr having a direct hum I 
hiiffle or horn. 

<)\er-all <llmenslom are 15" lon« by lu" 
wide bv deep. Shipping weight- :? I 

lbs List Price. $45.00. 
No. SP 9059— Webster "250 >4 tlft OO 
Power Amplifier. Your Price... *P*«-'«vrvr 




+ JEFFERSON POWERPACK 
— CHOKE UNIT 

For f 26 t f 27. 
7 1 A and 80 
Tubes. 

Tills unit con- 
sbts of a si an- 
il a r d Jefferson 
er transfor- 
mer and a 30 
lienrv TiOO (dim 
filter choke. Uoth 
are mount in 
a s'urdy. eoin- 
l.aet. metal ca.v, 
t<iulpi>e<l with convenient terminal strips and 
mounilnu fiances JUST THE THING TO 
CONVERT OLD TYPE BATTERY SETS 
INTO MODERN ALL-ELECTRIC AC RE- 
CEIVERS. The power transformer will 
safely handle .Vl^O's. J-:*27's, 2-17l.\'s and 
an '80 rectifier. The til er choke is of stan- 
dard design ajtd lm> sutHelent lM" reilst a nee 
to cut down the hk'h volta,'e t«, the reipiisi e 
1X0 vull> fur the plati-s u f the K1A |Kiwer 
tubes. The only additbinal parLs necessary 
to coii.strnct a complete power na4'k for A<' 
receiver.-, p w.r ampl.tWs or imblie ail'lress 
.systems are a lllter e« Hide user hank and a 
voltage divider. These Utter mills can be 
fiindshed up n reuur<t. 

tNimplete Instruction for hooking up and 
i\lrin: is >opi l|< 1 wl:h e««h unit. Shipping 
weight— 10 lbs List Price. $10.00. 
No. SP9053— Jefferson Power Pack tto 7C 
Choke Unit. Your Price <P**i%* 



♦ Guaranteed 8-Mfd. Electro- 
lytic Condensers 

Judiciously iuKd in nvany i>arb? of 
any II F. or A . F. clmilts. in jtower 
packs, in dynamic speakers, they 
will perform miracles ia eliminating 
any trace of objectionable AX. hum 
or other inetdrn'ut disturbances. 
Tliese electrolytic coralensert are 
particularly recommended for 250 
power lank-. Were the working 
voltage of the untlltcred A <\ is K00 
volts, twi. ebetndyle condensers in 
series will stand up indeflnitHy. 

iCaslly mounted I brooch the use 
of a bayonet socket base which Is 
equipped with a "i>ns|u V e contact" 
aprln^. Totally shielded and pro- 
tected hy a cooper eai>. S'dnplnp 
weiKbt- 1 lb. List Price. $2.50. 
Ntt SP9054— Guaranteed 8 Mfd. Elec- 
trolytic Condenser. Your Price.... 



WE ARP A WHOLESALE MOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3-00. 

If C. O. D. (shipment ia rfeaired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order — certified check — U. S. atamps. 



Radio Trading Co. 
23 West Broadway 

New York, N. Y. 



ORDER FROM THIS PAGE. Yon will find apecial 
prices from time to time in this marazine. Get our 
bin- FREE catalog for the greatest Radio Bargains. 

Should you wish gnods ahipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 



www.americanradiohistorv.com 



$100,000 Speaker Sale! 

Included in this tremendous speaker sale are the products manufactured by leading speaker makers. Every speaker is brand 
new and shipped in original factory sealed cartons. They are sold far below their regular list price because they were bought 
in exceedingly large quantities and our purchase price permits us to give you the benefit of low cost. 




DUO MAGNETIC 

$3.95 
$3.95 

inductor* 



Duo Magnetic Speaker 

Duo Inductor Dynamic 

Chassi> . ... 

Similar to Far rand 



JENSEN 



Dry Rect flier $14.95 

A.C— D.7 Jr. 
Audit Tube 
Rect 

A.C— D.15 
Concert J r. 
Tube Kect. . . 

D.9 — 2500 OHM . 

S& $7.50 

D.7— 2500 OHM 
D.C. 
Field 

D.15— Midget Coneert Jr. 
2500 OHMS - $4*75 



$12.95 
$8.50 



$8.50 





MAGNETIC SPEAKERS 
IN BOSCH CABINETS 



Due to the many lwmery oper- 
ated sets still in use which 
require niapitetic speakers, we 
offer the following in 
t if ul Roach cabinet. 
B. B. L 



Bosch 
R. C. A. 



Far rand 



the beau- 

$4.50 
$4.95 
$4.95 
$4.50 



BALDWIN 



A. C. uslnpr 280 
Tub.- Kn'l. .. 



$7.50 



D. C 2500 
<) H M — 110 
Volts 



$5.50 

D C. 2500 OHM— 110 
Volts Field - *A AA 

Less Stand ~ 

D. P. 2500 OHM— 110 
Volts Field Less A ^ 
Outpui Tnins. 93*^3 




ROLA 




A. C. Models 

Model o-i»<)-C AC. using 

L'SO Reel 

Model K. Midpet A. P. using? 

1'SO Reel 

D. C. Models 
2."»nu oh in 1U\ 
1000 ohm P.r. 
2500 ohm Sinpl. 
2500 oh 111 Push 
1000 ohm Single 



1800 ohm Single 
lor Was. 



■ mi Unit Trans, 
diit put Trans. 
Pentode. 
Pull 23$. 
38. 



$9.95 
$8.50 

$4.25 

Each 
Model 



Pentode 300 ohm Tap 



Do Not Write For Catalog! 

All offers are F.O.B. New York, and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Balance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 




R. C. A. 100 B 



Famous R.C.A. 100B 
Magnetic Speaker sold 
first time at this cut 
price. 



$4-50 



OXFORD 

A. C. Models 

14" Audit us 
inp 2S0 K.-et 
12" Concert Dy 
namie 2S0 Itect 
£>" Midget Dy- 
namic 2S0 Rect 
D. C. Models 
14" 5000 OHM 
Field 

11" 2500 < IT 1M 

Field 

9" 2. r »00 OHM 

Pi-id 

All 0" Midgets are sup. 
plied with Hum balancer 



$12.95 
$8.95 
$7.50 

$8.95 
$4.95 
$3.49 





PEERLESS 

A.C. Models ^ 
12" A.C. Using Kod el Dou- 
ble Rect. and Cl*> QC 
2000 Mfd. Cond. ^ A**y3 

12" A.C. using CI 9 CA 
280 Tube — 



D.C. Model 
12" 1000 OHM 
Field 110 Volt 
D.C. Line 



$6.95 



R.C.A. & VICTOR 

Victor A.C. Audit 

y,r wi,h $12.25 

Victor n.c Cfi Of 

Audit 2500 Ohm 

Vht«.r D.C. Audit 2500 

input $7*95 



R. C. A 
A.C. With 
lube tvet 
HC. 8000 ohm 
3<>0 V. Field 
D.C. $000 ohm 300 
Field 
rmtpnt 

D.C. S00 ohm 110 V, 
Field 12 



$12.50 
$5.50 

300 V. 

$4.50 

110 V. 

$7.50 




FARRAND INDUCTOR DYNAMICS 




Used on A.C, D.C, 
Results, 

Model 



Model 



and Battery Sets with Equal 



$5.9S 
6.95 



PENTODE ADAPTER 

This Pentode Adapter permits the insertion of a type 
247 Pentode Pow»t Tube in place of the type 245 
tube. Simply remove 245 tube, and insert the 
Adapter, and plujr in the 247. $1*20 



OUR NET PRICE 




GRENPARK CO.. Dept. R.C. 245 Greenwich Street, New York, N. Y. 
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AN ADDRESS OF DISTINCTION" 




Important Business . . . Calls For An Important Address 

To the prestige value of an address of international reputation TiiK Drake adds 
many accommodations of very practical business value. For instance . . on 
mjucst, we gladly place at the disposal of the guest, quarters lor large or small 
conferences. There is no extra charge fur this service. Mail . . telegram . , . 
and phone calls are promptly dispatched . . . numerous experienced, skilkd 
services are available to expedite your business. Rales hettin at $J per day. 



THE 



DRAKE 

HOTEL, fHICAfC 



nicr hlack stone Management 



THE SENSATIONAL .. 

HOLLYWOOD 

REftTAUR AWT 

B'YVAY. at 48* ST. N.V.C 




»•••••• V VVVVVV VV VVV 999 9 9 9999 9 99y 

9 

"The Gathering Place •> 

' * * 

Cosmopolitan New Yorkers" % 

The RUSSIAN VILLAGE ' 
100 West 57th Street 
New York City 

Dining, Dancing* Russian and Gypsy 

Enteriaininem. ••• 
LUNCH — TP;.\ — DINNER ❖ 
No cover charge at any time. £ 
Broadcasting WOR Circle 7-9434 * 

•♦• 

► 99999 999 •>♦> •> •> 9W 99*2*9 * 



For Convenience and 
Comfort 

come to the Bismarcr . . . right in the 
heart of the Loop . . . next to the whole- 
sale, financial and theatre district. 
Large, light, outside rooms with super- 
comfort beds . . . soft water for your 
bath . . . room signals indicating the 
arrival of your mail . . national 
reputation for Good Food . . . four 
distinctive dining rooms . . . courteous 
hospitality urging you to "come again." 
Rooms with bath, $3.50, $4.00, $4.50, 
$5.00 and $6.00 
Rooms without bath. $2.50 
NEW 

BISMARCK 

HOTEL CHICAGO 
RANDOLPH AT LA SALLE 



THE 
NEW 
FLANDERS 

THE HOMEY HOTEL 

Finest Hotel in Time* Square 
Right in the Heart of Everything 
Times Square, 47th to 48th Sts. 
East of Broadway 
Nkw York City 

Rooms with Private Hath 

1 person $1.50 

Rooms with Private Hath 

1 persons 2.50 

Rooms with use of Hath 

1 person 2.00 

Rooms with use of Hath 

2 persons 3.00 

Large Comfortable Suite — 2 or 

3 people 5.00 

Speeial Weekly Rates 
FRED W. BIZEL. Resident Manager 



A Speeial Offer to 
NEW READERS 

Eight months subscription to RADIO-CRAFT for 
$1.00. Send remittance to RADIO CRAFT, 98 
Park Place, New York. N. Y. 



HOTEL DIRECTORY 
OF THE RADIOTRADE 



The Hotels on this page are 
Patronized by the Radio 
Trade. Make them your 
Headquarters 

One in a Thousand 




At 999 hotels in Atlantic City 
you can get the same thing . , ♦ 
rooms with or without meals . . . 

*An Original and Unique 
Service has made 

THE 

CAROLINA 
CREST 

The Thousandth Hotel 

*Abed or at your service table 
enjoy a delicious Tray Breakfast 
WITHOUT CHARGE -in the 
privacy of your own comfortable 
room while you glance through 
your morning paper . . . then 
wonder — as all our guests do — 
how we happened to move your 
home to the 

CAROLINA CREST 

North Carolina Ave., near Boardwalk 

ATLANTIC CITY, N. J. 

SPECIAL WINTER RATE 
$3.00 per day 

Every room with private bath- 
Bed lamps and at least three windows. 

H. L. FAIRBAIRN, Mgr. 
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l^g^flSlt OF PINES 

the/ (Ideal 'PJ^^^M 

9s 



VOV 4JOWV (gr 

WINTER VACATION 

OR FOR A PERFECT HONEYMOON TRIP 

The Cuban climate is delightful in winter. You will never forget 
a vacation spent in the Romantic Old World Atmosphere ofthis 
charming island, which is visited annually by hundreds of 
thousands of Americans. 

ROYAL PALM 



Located in the very heart of Havana's gay sociof life 
and the luxurious home of visiting Americans. Over- 
looking Porque Central and the Prodojtis within afew 
minutes leisurely walk of shops and department stores. 



YOUR CHANCE TO VISIT HAVANA 
ECONOMICALLY 

ROYAL PALM RATES 

Reduced 50% this Winter 

Havana is just a short inexpensive trip by luxu- 
rious steamers, with special excursion rates and 
frequent sailinqs from New York. Miami. 
Tampa. Key West or Mew Orleans 

Only 2 hours by Pan American 
Airways Express planes from Miami 



Trr^lA A. * A. ^ A ± A. , 



A. s. A * A ^ A 



For complete information. illustrated booklets etc. write direct to 
the Hotel or to our Chicaap Off ice. Suite 422 . . 520 No. Michigan Ave. 






$ Prices YOU can make £ 
a REAL profit on! H> 



GENERAL ELECTRIC 
Phonograph Induction Motor 
With 12 Inch Turntable 

T>rsi8ned to meet I lie demand for a rcliuhlr. noiseless 
md non Interfering electrically operated turntnhle for 
phonograph* .mil r^lio nhonoKruph romhinat ions. lias 
double pha?e. compound wound induction ioil> ami disc 
typo balanced armature* assuring uuiet. smooth operation. 
Governor eon* 
trolled by lever 
a 11 <1 friction 
disc. scltlnK of 
whirl! applies 
Piopcr tornuo 
for It. 1'. M. 
Ton <rticted of 
the finest of 
electrical at 
raechan leal 
harts. Hquip- 
De<l with 12 
in. li turntable 
l or 110 Volt. 
AC. 




OUR 
PRICE 




WEBSTER PHONOGRAPH 

PICKUP 

Will faithfully 
reproduce a 1 1 
frequencies re- 
corded on elec- 
" n "™^~ trically cut re* 
cords, Remarkable clearness, and volume are 
features that prov»i scientifically correct design, 
A volume control is built into the base of pick- 
up, allowing a full range of volume control. 
Cover of pickup )i ad and mni finished in 
bronze; buck of head and. base finished in black 
en n i net. 

OUR PRICE JJ3«©>|J 



Genuine PHILCO Power 
Transformers 



Plillco Tart No. 3M6. for Phlleo Models 
» 7 A and others using following Tuho*: 3 
2*^45. 1-280. 



"6, 77. 

1-227, 




An excellent replacement trans- 
former for most standard sets. 
Green and black wire*. 1-." \T. 
Yellow \nre C.T. of 7 and 9. 
Srcori'bry connections shown on 
diagram. 



Size: 331 in. 

long. 3'/fc in. 

wide, in. 
higii. 



M 2 I 3 ^ 
4 • 5 * G 1 

7 « 8 «. 
0 9 104 



t and 2—5 V. (280): 3— C.T. 
of High: 4 and 5— Miqh V.; 
6 and 10 — 2'^ V. (245); 8— 
C.T. of u and 10; 7 and <*— 2 l / 2 
(227). 



OUR 
PRICE 



$3.15 




OUR PRICE 

$2.10 



Condenser Block for 
Majestic 
"B" Eliminator 

Replacement for defective 
blocks in *'B" Eliminators — 
identical in electrical character* 
istics and Outside dimensions. 
Can also be used in any make 
"B" Eliminator as well as most 
power packs 



Kolster K-6 Speaker 



JfaKnetir type eone speaker. 
Remarkable lone duality; rol- 
nine to spare. hvautifiilly carved, 
fine *Va nut cab 1 net. KuUipned 
with hlt'hly sensitive oversize 
magnet and driving unit. Faith- 
ful reproduction from the faint- 
est whisper to fullest volume of a 
brass hand. 

List 520.00 

OUR 
PRICE 



$335 




R. C. A. Loudspeaker 103 

A' beautiful speaker, superb in its 
faithful re prod net ion. Molded 
frame and pedestal resemble hand 
carved Oak. Mechanism concealed 
by attractive tapestry. 

(Genuine RCA.) 
List $18.00 
OUR PRICE 




$343 



JENSEN SPEAKER 
Electro-Dynamic 



(Model 070C) 
10 in. "Concert" D.C, 

These hum -free unit* contain 
pu It -pull transformer? and 
dlrc.ny to ihc set no outside 
2.\0U ohm Held. 8 ohm Voleo 
eoil. As iuo.il landard 
A.C sets are hullt for l».C, 
speaker* of this ohmaKO. 
the po«sil>lllt leu for re 
placement with I hi* really 
good speaker arc unlimited. 

Act qulekly. Quantity 
Hud led. 
OUR PRICE 



*ul table flff^M 

connect YR/i^H 



$8.95 




Fixed Pigtail Resistors 



500 
1.000 
1.500 
1.800 
4.000 
4.700 

r»,ooo 
OUR PRICE 



OHMS 

10.000 
J 5,000 
20.000 
25.000 

yo.ooo 

40.000 
bO.OOO 



50c 



75,000 
100,000 

rjfi.ooo 

150.000 
250,000 

1 M.-irohm 

2 Megohms 

PER DOZ. 



Atwater-Kent Condenser & 
Filter Block 

For Model 37 and 38 Sets 
Ideal filtering system for ANY 
make A. C. set using L71-A 
tube. Contains proi»er chokes' 
and hi^h voltage condensers. 
Flexible wire colored leads 
same as Original. 

HOOKUP 

Green wire to 2R0. Mack to tt.F. plate, yellow 
to Power Tube plaits white to first audio by- 
pass, white to C.T. of 2j6 resistance, red to de- 
tector plate. Wire from can to ground. 

OUR PRICE $2.40 




I.C.A. Test Leads- 



a necessity to the 
dealer or service- 
man. Unsurpassed for tosUncr sels and tracing shorts, 
opens and other common ih-fwh K : «>1iy at- j§f\^m 
tached to testing meter or electrical apparatus ftfi UC 



ORDER DIRECT, from this page 



A. C. DAYTON FLEWELLING 
SHORT WAVE ADAPTER 

A.P. AND D.C. TVPKS Thii remarkable roniPlete 
adapter makes a> Short Wave Itooclver out of ;my set 
\\ Lt hout change if wirini. Short wave reception covering 
IS to SI meters i* on ompllslied by 3 plUK-ln eotU with 
norw-orisi-lvr nickel plated nrongs. which give positive 
contact. There i* nothing else to buy. The adapter is 
Moused In a mahogany thv 
Ufceri raliimt Ha*y tun- 
inK wtlh <1on motion* 
smooth, vernier dial. 
Model A C T ; V Tor sets 
uJnu I V 221 \.C tubes 
as ilr t Iti AmPlilier or in 
the iletcctor socket. 
Model D-r |*X. Tor sets 
sdnjr I'X 201 A. 1X199. 
\VI> 11, or A C 2_»<, typo 
tubes. 

List Price $15 
OUR PRICE FOR 
A.C. OR D.C. MODEL fc 

$4.75 # 




T. C. A. PUSH-PULL INPUT 

AUDIO 

TRANS- 
FORMER 

Standard replacement 

transformer for Pnsh- 

r ill format in u ing 

171. 21". 111. 1 250 

type rbhes. fore of 

per ma 1 toy »teet lam- 
ination* bound by 

mourning hraekets 

«hf !: vne as shield. 
Diliu n-ioii» : SSStiflli in 
OUR PRICE 




50C 



Victor ABC Power Transformer 

For use with 6-^6, 
.'115, 1-227 and 1-28U 
tubes. Magnetically 
shielded preventing hum. 
Can safely be o er»oad- 
ed 30 'ft, llitfh voltages, 
400 volts at 15(1 mils on 
either side of center 
tap. Extra lar^e cn?»e 
esj>ecially designed to 
prevent overheating. 
No. 1 — Tenter Up of 9, II — 

(j volts 1. 
No. 2. 4— 2 ^ Volt?. 
No. r». 7 — 1 in. \*. High amP. 

<226). 

No. 3. 6— rrimary (110 V. 
lnnut). 

N11 *— Tenter tap of 12. 17 

v , v.) 

No. SL H — 5 Volts (280). 
Ni>. 171, 15— High volt li sup- 
ply. 

No. Id — Tenter lap of aliove. 
No. 12, 17— 2 Vi in, volts high 
amp. (224). 




Size: 1Vjx5x5^ Inehe?. 
Can l e u- tl for any 
powt-r utiplltler using 
21.', Tube*. 



OUR 
PRICE 



$1.95 



FREE Catalog — means money to you 
These are only a few samples of the values to 
be found in our catalog, lt is full of items on 
which you can make from 50# to 3»(k; profit. 
And the best of them is. they are sound, well 
known, trademarked articles you can depend 
upon. 

S*-nd 20<% with the order and articles will be 
shipped C.O.I). Order any of the above ar- 
ticles direct from this page. And he sure to 
ask for the catalog. It means money to you! 

RADIO CIRCULAR CO, 
22S Varick St. New York City 



TEAR IT OUT NOW! 



RADIO CIRCULAR CO., 225 Varick Street, New York City 

Enclosed find $ This is 20& of items liaied below. 1 will pay balance upon rirript of mrrchandis 

We recret that we cannot accept orders under $5.00 



Send for FREE catalog! 



1 RADIO CIRCULAR CO. 

I 225 Varick Street, New York City 

■ Plra»r> srnd me your catalog of radio bargains 1 can | 
g make a profit on. 

g I understand this obligates me in no way. . 



.\fime. 
Address 



■ AtMreu 

■ 

O Abo please irml catalog. I City 



State 
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I will train you 

at home ! 




c 

•too a week 

"My earnings in Radio 
ore many times grenter 
than I ever expected they 
would he when I enrolled. 
They seldom fall under 
1 1 oo a week. If y«ur 
course cost four or live 
times more I would still 
consider it a good in vest- 
ment." 

E. E. "WIN BORNE 
1267 W. 4 8th St., 
Norfolk, Va, 




Jumped from $35 to 
♦too a week 

"Before I entered Radio 
I was making ?35 a week. 
Last week 1 earned til<> 
servicing ami selling 
Radios. I owe my .success 
to N. R. !. You started 
me oft' on the right toot," 

J, A. VAUGHN 7 
Grand Radio & Appliance Co.. 
8107 S. Grand Blvd., 
St. L««iiis. Mo. 



Radio Job: 



If you are earning a penny less than a week, send 
for in y hook of information on the opportunities in Radio. 
It. is free, flip tin- coupon NOW. Why he satisfied with 
$30 or JfM) :i week for longer than the short time it 
takes to get ready for Radio? 

Radio's growth opening hundreds of $SO, $7S» 
SlOO a week jobs every year 

In about fen year* Radio litis grown from a $2,000,000 to 
a $1,000,000,000 industry. Over HO0.000 jobs have been 
Created. Hundreds more are being opened every year by its 
continued growth. Many men and young men witii the right 
training — the kind of training 1 giv«- you — are stepping into 
Radio at two and three times their former Salaries. 

You may hare many jobs to choose from 

Itroadeasting stations use eiigiueor*, operators, station 
managers mid pay $1,200 to $.'►,000 a year. M ami fact nrers 
continually need testers, inspectors, foremen, engineers, 
service men, buyers, for jobs paying up to $7,500 a year. 
Radio operators on ships enjoy life, see the world, with 
hoard and lodging free, and get good pay besides. Dealers 
and jobbers employ service men. snh'smen, buyers, man- 
agers, and pay $:!0 to $100 a week. Then* are many other 
opportunities "too. My hook tells you auoni them. 

So many opportunities many N. R. 1. men make 

$200 to $1,000 in spare time while learning 

The <lay vou enroll with me VII show you how to do -8 
johs, common in most every neighborhood, for spare time 
money. Throughout your course I send you information on 
Servicing popular makes of sets; I give you the plans and 
ideas that are making $200 to $1.0o0 for hundreds of N. R. I. 
St ml cuts in their sparo time while st inlying. My course is 
famous as the course that pays for itself. 

Talking Movies, Television, Aircraft Radio included 

Special training in Talking Movies. Television ami honui 
Television experiments. Radio's Use in Aviation, Servicing 
ami Merchandising Sets, Rroadcast ing, Commercial and Ship 
Stations are included. I am so sure that I ean train you 
satisfactorily that I will agree in writing to refund every 
uciinv nf voiir tuition if yon are not satisfied with my 
Lessons anil Instruction Service upon completing. 

64-page book of information FREE 

Get your copy today. It tells you where Radio's 



tut 



3 



f 
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Special Free Offer 




ACT 
QUICKLY 



'The Principles 
of Television" 

For the rirst time Mils 
author It at be book on Tele- 
vision ii nude available 
to the general imbllo. 
Until now only my stu- 
dents could ha\e ii. Act 
promptly, ami I'll send 
you a w>|>y KHKK. jn ad- 
dition to my bU free 
book ' Milch inwards in 
Radio. ** This book on 
Telex 1> Ion Rh.*s you tlie 
fundamental facts about 
Television, hi status, a 
comparison of sound and 
visual ( Oitiuiuii leal Ion. and 
describe* lit del all the 
typical devices used In the 
sis fundamental ieps of 
Television. Get the facts 
about this coming tie Id of 
great opportunity. .vial) 
the coupon NOW. 



1 will giveYou my new 8 OUTFITS 
jTof RADIO PARTS for practical 
Home Experiments 



You can build over 100 circuits 
with theMf outflU. You build and 
•vperiment with the rinults used 
In Crosley. Atwater - K 
bvereudy. Maje«tlr. Zen- 
ith, and other |*»pulur 
sci>. You learn how these 
tcti uork. why they work, 
how to make them work. 
This makei naming at 
home ean? fascinating, 
practical. 



ijuenoy receiver — only 
with air outfit;. 




Back view 
of seven lube 
screen Krld radio fre- 
cinulta you can build 



^^P*- Get your eopv today. It tells you where Radio's il'f/y 

AV \ pood Jobs arc. what l hey pay, tolls ymi about my K ^mmi^ 

^ course, what others who have taken it arc doing TTf W£l- 

and making. Kind out what Radio offers you, >>y RadlO % r 

without the slightest obligation. ACT NOW ! JjJ^ NeedS ^ 

.¥ F„ SMITH. President "iiTVai#**wl 



•f oo extra in * months 

"In looking over my 
records 1 Ami I made ?*500 
from January to Nay in 
my spare tune. My best 
week brought me $107. 
I have only one regret 
regarding your course 
—I should have taken 
it long ago.** 

H0YT MOORE 
R. R. 3. Box 910, 
Indianapolis, Ind., 



Trained 



Needs H 

J. E. SMITH, President 
National Radio Institute Dept., 2BX 
Washington, D. C. 

Our Own Hon* 

Tioncer and Won d 's 
Largest Home-Study Ha- J 
dio training organization , 
^^1* *^^(1 (lt ' votetl c»t»rely to train* • 

• "Zi l »e mcri an(i y°u»* mtfn ! 

v2l?\§ for good jobs in the Radio ; 
industry. Our growth has i 
paralleled Radio** growth. * 
We occupy three hundred [ 
times as much lloor space « 
now as we did when or- * 
ganized in li>ld. [ 



I am doubling and tripling the 
salaries of many ^ 
in one year and ftjjpf 
less Find out about/^£ 
this quick way to 
BIGGER 
PAT 





mm 



J. E. SMITH, President 
National Radio Institute, Dept. *BX 
Washington, D. C. 

I want to take advantage of your SpeciaJ 
Offer. Send me your ivft 
Hplej*. of Television 



h. 



Radio 
obligate me 

Same 



I mull*! 
and thai 



♦ ks. The Trin. 
ami "Rich Rewards 
*raud this does not 
no sulesman will call. 



Lifetime Employment jervice to alt 'Qraduatel 



Addict*. 



k VUff Jit ate. 



EVE"'"*'' J ~ 

"ClCnCC and -f 

rfflcchanicj' 




On All 
Newsstands 



25c The Copy 



4-Color Cover 
Over 100 Illustrations 
96 Pages — 9x12 in. 






- VOiCt " T«**SMlTT! ■ AT 




TO MY RADIO FRIENDS 
WILL YOU BET 25c ON ME? 

T wniit to ask von. as a special favor, to stop at your nearest newsstand mid eet 1111 issue 
nt KVKUVOAY SCI HNCI2 AND M KCllANICS on fin- folliiwh»« unprecedented iiriniik'eiiieiit: 

Twki- tin- magazine hmne, look if over ewref iill.v a no n-ml inosc artieh-s wliieli are of 
interest to yon. If. when yow finish reading t.n« magazine, yon have found flint yon haven I 
had your money's worth, yon may return the maiMxiuc t' k »:»♦• 1 U l11 immediately 

refund your quarter. 

i 

titul 



ret imilng the magazine. 



pins postage which yon paid 
I 11 m milking' this unprecedented offer simply to tret yon acquainted with l' 1 * to*? 0 *}' 1 ?; 
heeaiisc I lioiM'Htly believe that, every issue of KVKUYHAV SCIKNCK A NH MW HANI" _S 
will he worth many dollars to you with the important information you eau't get 



idsewhere. 



Jfef 



RADIO AND TELEVISION 

urtienlarly at tfie new rail in and 
informal ion for radio 



i sr»«r m.r. 



I want yon to look | 
a tremendous amount of informal ion for radio experimenters 
possibly jjef elsewhere. 

This special offer m yon is good during the month of November 
will do me the fnvor to take me lip on this unprecedented proposii ion. 
write and udl me how the hook strikes yon? 

Cordially yours. H. 



television section containing 
o| I he kind yon cannot 




only. 1 hope you 
Won't yen |dense 

iSKKNSl'.ACK. 







EVERYDAY SCIENCE AND MECHANICS 



100 Park Place. New York, N. Y. 



RADIO DEALERS 

and SERVICEMEN 

Here are two live items that wide-awake 
Dealers and Servicemen can cash in on. 

THE RADIO DEALERS' 
AXTER APLEX K I ir 

This RCA Antcnaplex System, when properly installed, due to its 
superior design and complete shielding, transmits to the Outlet whatever 
the installed antenna receives, interference that is not actually picked 
up at the antenna will he sealed out and not transmitted t > the receivers. 
This system has been found very satisfactory to n gn»at number of 
Dealers located in crowded and congested districts, where they have heen 
hothered with a great deal of local interference. Many of you dealers 
who read this well know from sad exj>eriencc what interf Tenet* in radio 
reception will do when demonst rating good sets. It meai s many a sale 
lost through no fault of the set or your sales ability. Why not install 
one of these systems and decrease sales resistance? 

The RCA Antcnaplex Kit, Model RF-5000, 
consists of the following parts: 




1— RCA Autcnsifier Box— Model RF-5001 
1— RCA Antensifier— Model KF-50Q2 
100 Feet— RCA Cabloy— Model RF-5050 
100 — RCA Cabloy Clamps— Model RF-505S 
10— RCA Taplets—Model RF 5031 
10 — RCA Radio Outlet Flush Plates- 
Model RF-5034 
1 — RCA Terminet— Model RF-5091 




Special Net Price to Dealers. .#1 00.00 



An attractive proposition awaits Ra» 
dio Service Organizations or Set' 
I'icemen doing a fair volume of 
business who are equipped to 
handle the RCA Antenaple, 
System. If you have contacts 
with Electrical and Bn Hi 
Contractors or are in a po 
tion to closely contact apart 
meat house owners, write 
us for further information. 




The Radio Dealers 9 Antenaplex Kit 



THE RADIO PILLOW 

Feature these Radio Pillows to 
your trade. Every customer is a 
prospect. Independent Servicemen 
and Servicemen connected with Radio 
Dealers send lor literature telling of 
the many uses and sales appeal of this 
product. It allows an individual to 
listen-in to their favorite program without 
disturbing others. Ideal for use in Guest 
\ooms, Nurseries, Hospitals, etc. 
st Price $6.95 



Centralized Radio System 



I PI x * 

*t <* gssSrS™^? RCA Victor Co., Inc. 

V ^itk — « A Radio Corporation of America Subsidiary 





Camdcn t New Jersey 

'RADIO HEADQUARTERS" 



One of the many uses 
of the Radio Pillow 



Centralized Radio Section 
RCA Victor Co., Inc. 
Camden, N. J. 

Please send me full details on 

□ The Radio Dealers' Antcnaplex System 

□ The RCA Anteuaplex System 

□ The Radio Pillow 

Name '. ^ 



Address 



...... y y 



www.americanradiohistorv.com 



